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(s) 
(a) 



(Xhol) 



loxPB5^iJ(34bp) 



Miul 



5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT AJOCCT T-3' 
T-C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCCCA AGATC-5 
" Inverted *" ih- Inverted (Xbal) 
repeat (13bp) ««l(8bp) repeat (Wbp) 



a ... loxP SEQUENCE (34 bps) 
b ... SPACER REGION (8 bps) 



<5?) A V^t .oxP sequences having the characteristics (a) ,o (c) as specified be.ow whereby gene insertion or gene 
effected al a high efficiency in higher eucaryotic cells such as animal cells: (a) hav.ng a sequence dertved I from the to low tng wild vpstoxP 
™,ce oriainaiinR in a coliphage PI by substitution of at least one of the bases at the 2-. 3-, 4- and 5-posttions (i.e T, G. T and A 
52 bases a. me 6- and ^positions (i.e.. T and G. respectively) in the central eight ^ Ohe spacer reg.on) 
etch by a different base optionally with substitution of base(s) in the regions other than the spacer regton by ^W**^"™ f" 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' SPACER REGION; (b) not undergo.ng spectf.c DNA recomb.nauo with 
!2^£w TloxP sequence cvenTn the presence of a recombinase Cre; and (c) undergoing specific DNA rccomb.nat.on w.th another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 
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(57)g#J 

*&W\Z±Z>$IT<D (a) - (c) OttRfctoJEUfflloxPiBM^ffl^Sii: 

{x^-V-mm ©2#S (T) . 3#@ (G) % 4#g (T) Xf45#@ 
(A) (D!&m<D?1b'Pte< t t-0^)MM6«l (T) Xli7#g (Q) © 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) !> nyif^-1fCre©£fcT 



A L T/U/<-T 
AM 7/W>~T 

at *hyr 
au *-*h7yr 

AZ 71fW/tX 

8 A *XiT-^/vy i ^K't 

B B F* 

BE ^A^- 

B F • 7 7 y 

BC -7*if x )7 

BJ ^> 

BR 

BY x^/w— *y 

CA A-f-y 

CF t*T7!)» 

CG 3>=f- 

ch *-r* 

CM XM^-V 

CN <P(S 
CU '< 

CY *7o^ 
CZ = 

DE K-f'^ 

DK t's-?-? 
EE h-T 
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L 1 


F I 
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'/A,*S7 
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*c-7 - 
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I D 
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I E 


7-f/V7> K 
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I L 
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t N 
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I T 
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J P 


B* 


NZ 


KE 




P L 
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PT 


KP 




RO 


KR 
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SD 
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S E 



* y • 7 

«J h T — T 

^y 

t-'H-7 

/ -^7*- 

. v/- 5 > K 

/P — r — 7 



xa?*-7 
xn# T *t7 
S L Vx9 • t"** 
SN -**#A> 
SZ ^7*^?>K 
TD ^■■r— K 

UA VtH-i- 
UG 

US #S 

UZ 7^*^^> 

vn Vi^v-r** 

YU a-rf-77ir7 

za mr^y***© 
zw x. 



SG 
S I 
SK 
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T J 
TM 
TR 
TT 
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*3£fiii^MibxPia?»j t znmm \z.mtz>» zbkz.wi>< »£MioxPifi 

-&j:o^>ii«-c*>5^, %tivi>mz.im&*LT7 i ; !?^/^*fmt5ift, 
^^/^<^^D-Hk^^w-^«^ J i^^* s ^ di * >5 (Bett et aL> 

Proc. Natl. Acad. Sci., Vol. 91. 8802-8806(1994) . Miyake et al. , 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) . 
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Crete, ftfenmSiBM (loxPS^l) &»*U CLOlB^T-DNAiiOTO, « 
«)jlE*fclS'&«>±!fa*ff5 < l**tt*DNAlMJI*.ll*t?*S (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981). Abremski et al. . J. Biol. Chen., 
Vol. 259, 1509-1514(1984), Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) „ •ffcfr**. |^~DNA^T-±lwP*[felO 2oOloxPBW#« 

L££) . ^^6DNAOT±lC2o©loxPBBW#fit, 
**s««DNAT«>5»^tt, loxPiB?i|Sr^LT^DNAiSm^WDNA^±^lf A 
£*i<5 (!¥A£J&) o CreRmox?&ntt'<?y L ))*7T-iS-?&&Zn>tc1>K 

H» (Sauer et al. , Nucleic Acids Res., Vol.17. 147-161(1989), Kanegae 
et al., Gene. Vol.181, 207-212(1996)) , (Sauer et al. , 

Proc. Natl. Acad. Sci.. Vol.85, 5166-5170(1988), Anton et al. . J. Virol., 
15 Vol.69. 4600-4606(1995), Kanegae et al. . Nucleic Acids Res.. Vol.23. 
3816-3821(1995) ) . \.*7V**~-v9^tr* ( Lakso et al. . 
Proc. Natl. Acad. Sci.. Vol.89. 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci.. Vol.89. 6861-6865(1992), Gu et al.. Cell, Vol. 73. 
1155-1164(1993), Gu et al. . Science. Vol. 265. 103-106(1994)) W*lfb 

20 *l5o 

-C1£< (Fukushige et al. . Proc. Natl. Acad. Sci. . Vol.89. 7905-7909(1992), 
Sauer et al. . Proc. Natl. Acad. Sci. . Vol.84. 9108-9112(1987)) /SffiWCfc 

DNA^±^2o<DloxPiB^*5»i-St, fcfctfcW 9 ffl LR« t«- 9, L 
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Wh&Vlfrbl&'0 , 2^><DnMM<D^)j^\BL^in (inverted repeat) 

frtlZZ b&tDbtlX^Z (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) o 

loxP|B90 (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
Bffiffl a*-?- WUBH 
(13bp) «tt (8bp) (13bp) 

5 

y) muftLfcioxPE^j (^^MioxPga^ij) w£.miox?wimb<Dfflx-\m& 

mwMmz.&fctf&Z tW&s 2 o©3EftaioxPS?l|WT?ttfl**WDNAtt*^R 
fttfjfi* 5 - £ *****bfc (Hoess et al. , Nucleic Acids Res., Vol.14, 

10 2287-2300(1986)) . 

*>5DI^^O*JlfflloxPBWfclf^loxPfiMfc©IBCflrtEi-5*e 

*0^?T ]) •ty7-V±<r>fefc I i-b<nW.Wk (Waterhouse et al.. Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) , 7r-*5 Y^t 9-±.0>m&**> 
K^^^— ^«HA (Tsurushita et al., Gene, Vol.172, 59- 
63 ( 1996) ) , ^7XU'^^ -iOfcfc^Olb^l&Sfefett-k©*^ t<OW 
& (Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) 
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ioxPifi?'j mmmox?mq) <D%.&m^xftt>tix&9 s ttfi5o»aEas»ioxPBB 
DNA^^^r-r mm ut n sits t ^ ? 

R©3ie*i*A ©aWWMSTl/CV*T«>, *»*RJ:V*3'<-rT 

«r Gfr & A Clg& t fc*»SloxPE?l|MU fc5K<D«£-e*£SloxPE*J ©M"? 
wO«t9lc s ^wsmX'tt^MloxPia^JtH ; ^loxPi3^Jt^fflv>, ®J^5 

fctt, y = > fcf-J— c r e tf>#£T. »£SUoxPffi?'J lift* 

*.Rj&wst;f, ^oej-etuw 2 owagnsioxPiBjijra-cw^xjR^tt 2 ° 
o»4itioxPE^jiB kwing.<D®mxmz z>mgMio*p&m&&&i-z> - 1 x*> 

5 0 $bli*58WrolWtt, 5?£MloxPE?iJ££&MloxP6B?iK fcL<ttl*fc* 

*&m%h\i. ioxPEW©*^-*HM^8Jtt£TfcovvcW5UM 
B*©£J*SUoxPE*l*tf*l U ^Hrtw«tSji/ii«^&-eRiStt*K»^2> - 4: 
K«fc 9 , 2OW10XPEWMWJ =» yft- tfC r e fcft®&*.m<»imZW 
«U fiaSKL^SCOttOfiEWtrftffltfc. *a»**nfcfcK-3** H-6B?UW2o 
w*HSloxPE^iai-ei±, 2 o»»^® loxPEfJIB J: ^iS^^i^^^^ 
5*5, IF^aioxPE^Ib t < |*J|fc5E*l©£J*SloxPE*J*tt»**K 
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5 

5 -t-^to*?, ^fl^ogi'W:. &<7> (i) ~ (2 i) otisy-ehs ; 

( 1 ) KAT<Ott«£ to^M^loxPiaR 

^-««) ro2f@ (T) , 3SS (G) . 4#B (T) Xti5#S 
(A) ©SSro^^KH-^SMtFeil (T) X«7#B (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



IoxPBBJIJ £ (DfflX&g&iD N A£a&/t&&ri J & ^ >5 : 

(2) $iT<D&nzh^%mmox?mt 

(a) ^fl§®P17r-v ? **OTIB^^loxPia^^*5t>-C, *!kU<0 8&& 
20 (^^—9—^) <0 2#B (T) . 3§1 (G) &tf4#S (T) OMMfrb 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) U ayMC r eO#STT? 1 b»^3SloxPBByiJfc<Z>Wlt?1#ftWDNA 
5 (c) y 3^^- -tf C r e<7)#£T, P-©E?«fc3"r5 t> ?-oO^^M 

ioxpib^ij £ wra-c4*nWD n AM&xKWig - s ; 

loxP^fcroWT^JIttDNAajftitRlS^fiwfetevv ±1B (1) Xtt (2) 

10 ( 4 ) ffiyiJ*^ : 2 6 . i£?«#^ : 2 9 , §fi?'J#^ =30, EH#* : 3 5 , E 
H#* : 39, EfJ#^ = 4 2XliE*"J#*§- : 4 9T**'H6EW-C«)*±E 
( 1 ) E*w**aioxPE^ ; 

(5) _kiE (l) 4v^L (4) ^-fixi»fcMo*Affil<aPE3Wf:«"i"SDN 
A ; 

15 (6) />/£< fcfc-orolP^aioxPE^Jfttf-tE CD Xti (2) EfcofcAffi. 

loxPEfll*r^fc< fe-ott SDN A ; 

(7) »£aioxPE^iXJ*fflloxPE^HfcMS0*fc** J fcA£ftfc±fc 

(6) lEt^DNA ; 

(8) Ev>fcJI*6E^«:to*4<i:t>2ooJiE (3) E«o*»®lc«PE 

20 ^J^rWi-aDNA; 

( 9 ) £v ^H^SEWSr t>o 2 oojEHfiloxPEWroflBKBraoae^^A 

£ftfc±lB (8) E*©DNA ; 

(10) _hE (6) ft^b (9) ^fftWClSiWDNAKiotWMBllSn 

/c» ; 

25 (11) T1BWDNA (a) MDNA (b) *y =»*lf-*--<C r e©«ET 
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KKJfcS*, TiaoDNA (c) ^15: ta^ftS&WW&frfe. 

(a) »£3UoxPE5iK Jte*ARtf_hE (1) Xli (2) IB^^MloxPffi 

(b) »£iUoxPEau te^B^DNA (a) iiaicaEAaioxPfiw«rw<o 

(c) DNA (a) fc^Tafc^Atffce^BfcMfcSftfcDNA. 

(12) Tfe<^DNA (a) WDNA (b) £ y a J'tf-J— if C r e 0>#&T 
KEJ&S*, TEWDNA (c) &ft$^fc*»fcfc*3te-T-1Iift#ifc. 
10 (a) £V^fcft*SEW«rfco2o©±IB (3) fcfcwfcJISlloxPETiJ 

ioxpib^ij i au«iiaioxPi»y 2 ) &u«w a fc&aaioxpe^j 1 /m&=f- a 

/^^SloxPiB^lJ 2 (DM\^-tZ> DNA, 

(b) as*sioxPE?ij 1 > mB*BRxfi&&Mio&&m2*z(Dmizni?zm)t 

DNA, 

15 (c) DNA (a) tdfc^TjtWA^itWB KE&£*V*:DN A. 
- iie^AS.t^a^BttllVMC^^SttSWjife^-'C'foS ; 

(13) a^B^tg^/ijt^-Cfi'fcVNifcSr^tl-SilB (l l) Xtt 

(1 2)-IB*0*fe ; 

(14) aw A*«ft»431Wt?it4^c £ Sr«M»fc1-5±IB ( 1 1 ) Xtt 

20 (12) iamo^& ; 

(15) DNA (a) iMMsWfe#DNAT?*>«K DNA (b) 
t (1 4) ^-fjftjWCEfcwaftfc • 

(16) DNA (a) *s*WS9»6flcDNA"C*>0» DNA (b) ■J&UM&l*rC« 

(id /iv^u (i4) vWMx*»u:iafc0>#ifc ; 

(17) DNA (a) iS^iDNA^'f^wMDNAtfe^ DNA 

(b) 5 KDNAXtt-^maittDNA^^^-eifesrtsri^wt-r 

5±IB (11) &v x b (14) vvfftjWclBfc©** ; 
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(18) DN A (a) iS=.*flHDNAl>'f/^©ifefiflcDNA"C*>0, DNA 

t*¥fm.b1-Z>±~& (11) ft^L (14) irvf tb^-IBifeW^jfe : 

(19) DNA (a) ^iDNA^^^^Tf^^^t-fcSr^H 
5 »fc-TS±E (17) Xtt (18) 3BfW>#ifc; 

(2 0) ±E (6) fclr^L (9) v^i"4i**K:|B«l©DNA«:a!feflc±^#t5 h 

(2 1) -hE (6) ftl^L (9) ^Tn^WEfcODNA^feftSK*. 

10 1111 MffiloxPiB^JO'&ritDNAWflliiSr^-rBI-eifeSo (s) 
(a) {iT^f"t^^«S:*i-. 

15 ^?Hry*$0 £7*1% 

B 5 tt, ^ * ixfc 2 HaioxNB*l0 0— «*<&E*I (T 

20 H 6 tt, ittMfcDNAfcSK t LtcW&<D. « HSloxPBWIB"?© » 3 ^ 

ft£ (b p) ^r^-Tc 

25 Wfc**U X^W^ttloxPfiJiJo^tS:^. ApRttT^bT'>y^«tt 
o r i \*Xffim<r>im* x ) V^&Tfrto 
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mX'hZ) o TtS]#W^PPIiB saHlW b£^U «^ttB saHI 

mitiftftn&Z (bp) 
B9MU 7°7*S; KpBLAmutantO«5S%^-r««H^*>*. *»»$mpBR322 

5 mi 014. »««DNAfc*ftiLfc»^©» »&fflloxPEWiMffll<«PSlM 

D r a I t-f F S:^"**. 
gild KpuLwL (A) ,7*7*5: KpuLwM (B) R&zfyXX K 

10 Hi 211, 7°7^ KpuLill(nlll*^fflv^fc««^rtDNAWEM«:*i-H 
■CifoSo «t»*OT»»*51oxPBW(34bp). -ITigiiA^^-t- ««(8bp)T? 

HI 3HU 7°7*5 KpuMvrLW«^^ffl^^^^DNAWia^J^-rHl 
-Cfc^o «f*(OT«l«i s loxPE9'J(34bp), -£T&8Ba J *^~ 0— **<8bp)"t? 

Hi 4«U 7°7*5. KpCALwL (D) W^7^5 KpCALwM (E) <Z>«3g«T*-t- 
CAProttCAG/n^- Gp Alip-^t^'JA 

H 15tt, 7*7*5 KpuLZM (F) ftttf/7*5 KpuMOL (G) ©«ig*:SH-«S 
OT-C*>S. SpAliSV40Wor i RXfiX V AE*J«r*1\ 
HI 6Hu 7*7* 5 KpuLZMOL (H) &tf?°7*5. KpuALZMOL (I) 

jjrfUisSB-cfcs. t p M*?-xi?y*i—w#v AE*y*:^t. 

KDNA (M^DNA) ±fc#£1-SlacZi&fc*&7fV t^***/ K±[zn^^ 

018(1 7*7*5; KpCALwMds (A) . 77*5 KpCALhmBMds (B) Rtf7"7 
* $ KpCALGFBMds (C) OMtiWIWItfcS. hmBlW^n^^ 
BBttJte^ G F BUG F P S/y|ttlWi««^ 



15 



20 
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CreH3Ua&;tT7V ^^^moi^T-*-^ hTOxTf/ 
moi=9T-CV-lJNaiia^S^$*fc 0 Kt-TOi7f; *^,i,xo.Doi=60-m£j 
60%, raoi=100T*H^90%0»A s W<^fe^Hfc: 0 
5 D 2 0 fi. if ^MloxPia^iJ i: Hl!aoxPiE?'J i: cD*&^£fr-fr tc J; 9 . ^7*5 
KDNA (^^DNA) ±K:^**lacZ*e*fc»®&fett±©*e : * 1 (-# AT't 

□ •r^ ^^BitttOftS^6^(0^-yy h^SS (C3, C7, C8, Cll, C19. 
10 C28) Id, ^tt ; t*HCrel§mm^^TT f y>-('^^AxCANCreSriK)i=5T% K^-ffl 
M&^Tx / «M;U*AxALZM0L£moi=10,30, 100,300^1^^ 1 B#M5fe£-£fc„ 

tfc^ 10% (ci9) a><b30% (C8) o*wia*s*< Ifefe^ttfc. 
20 SF^lloxPEW. «»£loxPB#ll, %miox?m<i2<D3m.m<oiox? 

^§»loxPiE?iJ2, ^g§>loxPSB?i] 1 t£&mox?%im2<D*:ti*:fr<Dnfr£X'\±. 

25 - 0>«*§BloxPE^»£SUoxPfi?i|* trfcb^CftlWBOftfeW-a*^ 
T-*3 § , Fl © 2 o« loxPS25']<7>ra Kttfcoafi*^ * 

DNA£, WrefcfcfcfcJMSK****- *«MH«««P 

E*I£5U fcL<l4»^MloxPE?'1^9 Hr«t5^AS^ct , 9. loxPiB^W 5 
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i5gur tizX'O , «^DNA<7>3ERMloxPE^i:If^S!loxPfiJ!lfcoiSI«>tt* 
©itfc W . !&IIJIS©Sfefe{fc©«§!loxPE?iJ t ^£§UoxPE?iJ t <Dm\zW A £ ix 
5 0 * fc % *MS© Jfe6(*©*liailoxPEai t m £MloxPE?'J i: © W KW««t€HF- 

lf£S!loxPEW#fc-f fttf * ^©MfcftStoMK^SraM 8 * < *ai- - i: 

&nitekftz>. tit. mmiox?mnk®±moxpmi\t<Dm*&tt<»ttt>'o 
kZs ^mHmm^R^^^^2r><Dm^m\ox?mn^m^^> - £ fcT- 
IO # So 

loxPEJ«JoSlt#mtt^^kL^^loxPE?iJt L-Ctt, ^-t-«W 
M©7#B©M : SrG^<bA^@^t^ia?iJd^P > tbT^-5 (Hoess et al., 
Nucleic Acids Res.. Vol. 14, .2287-2300(1986)) . tOTyt'fft'Cti, 

i/^Wi4Jte^op«li-»^illoxPEy>J4:«AailoxPEWi: Sr#Ab, #bttfc 

Lfc*»B&»#J«» a^W^Wtt©** (2o©loxPE5«ira"C?»**-* 5 ^ 
SSfca^W^yfMifcfcS) "C. JHiffil<«PE*J***SUoxPEaifc©IH0> 

20 mm^m<om$Lt:mLx^ 0 i-4t»%, i^W7^u*tocrei:± 

Sfflft^RJESKi^wloxPESiJrtoMSrias&Lfc. £T j/*-* fc£fffi$ 

£^*«ILfc*ftSloxPE9i| (H-24@^) aw^ffiloxPEWSr'&triWASrailf 
©#SKJ:*>&I&U a.a***.ODNA«ii, #Jxlf^7^ KpBR322*«I8» 
HtlMb LMMKfc LfcDNA»r*©M38^ *£ffllMPBHXtf*Affll«PE*l £ 
*tt-fr**fcDNAir)T-«rSfti: Ltffll/»fc. r©&ICDNA£in vitro©*S»^"e 
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k K «fc <9 . ^mSloxPSa^JwW-iMloxPiB^iJ k com^^RlSo^^^ftW^il'J 

(1) * ^— 9— 1 # a Xfi 8 S B <0:!&g£@& LT t . Slr£§!loxPi2?<J 
5 Rl^^S > 

10 a»*-«ttr. »&#ft*«K3^tf»6ttx 5#B£fc{i7#g<z>i&g£g 

if ft , Jf£®loxPE*l ^^loxPffi^J k ©IB-eat ©JSft-Cl&fca.RJ&a* 
Crelc±5«J9mtRJtS^J:0, 2 o<7)loxPiE?'J 

20 3D onc#fti-*^w^^V'*5»riMfc»*)S*»fe^*>*o 

ft*, -d-cv^fiafrktt* -/^:^D^lA(^9*Ji^'^KIom^ia^o-cv^Si J 

fife^r±m^o-Cl^iV\ V^*>***U^— (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) ©KB*****. 
2o©loxPBMIB-eoa»«0&t4.. *f^-lH«OT«©i»7fB fc 
25 8#BOJM6«>IB*««W*nffl6*Lfc«. ±«|C««)lflt2f|WlS«3 
nB^»»f$*t»l6^i-5^fcKi9R*Stt*Ti-Swi«s«nfe*t-CV^S (Guo et 
al.. Nature. Vol. 389. 40-46(1997)) . lot, 2#B*»fe 5#B* W*» 
cofi^ 6tl7S90«S©it^«:l<i:^ tt#ttT«©««>a» 
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^c, isi«oTyfe>f*tet?, ri cej'Jw 2 o©agjiaiioxPEj9nin?«>ia**. 

5 2#iA»6 7#BW^w5^11fiS«:*»tfc.2ow«jRi!loxPE9iJlil|-e» 

CretC«t?>#^W^*fi^^5^^^* ( bHfc 0 ZOR&Vng. Witt, 
J:0fc, ft£LfcMO««K:fc#L-Cl*fc. 0i|;ttf, 3ftgtf>Jfig(G)OC-0 

io sot ■p^fflioxPEWtisv^'c, **»o8*a; (^^— wfi) ^2# 

g (T) , 3#g (G) SXMftg (T) <Dtt£*»fc»£ft5-oWjfta#*ftfc 
15 #g«OftE^®0Tt 6#@£fcte7#g£, 2o^±m^-a'^^w^^^ , 3> 

* w T% *K2#l4»b5fl »ftl«-SI^ i: 7 ft g <7>i£g<7>«& £: 
20 frtt**^fc*JllU<*PEWfcov , &&m<»PBM t <otm*.&&&&* 

MJfcLfc* J*SlorfE*W> Hi: A/ if tt, If £MloxPE?« i: offl^tlifflftt 
R*Stt**Hk»*-C^< Jt*T. i&g*>*.<z>g#i«t <9 tw^flw* 
±# t ft. LfrLft&b. m ZSmo 2 oro«JIS!loxPfiWn"e»«**-R^ w 
25 »*tt, EWIiJ:0*#<ll40, ±<R£U£^E*Jfcfcofc#. 

HaioxPEWttHffl±+»4«ft*»***^fc- T2C/G7A0B17K E?'Jft^ : 
26) , T2A/G7A(#2271 . E3»J#* • 29) . T2A/G7C(#2272 % E*lft* : 30) . 
G3A/G7A(#3171 % fi M ft * = 35) . G3T/G7A(#3371 , E * ft * : 39) . 
T4C/G7A(#417K EWft* 42) . A5G/G7A(#517K E0»*:49). ft*"Ct>, 
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nMGK(U22n)Rm5G/G7k(m\7\)<DRifc®m\t#%\zmfr<>tc 0 tits, ft^n 

(M&mz^ir. Witf. T2C/G7AWU 2#B©*»frT*»bC^ 7SS»JfiSS:G 

SgJlSlQxPB*Jtt:, »£tnoxPEy"lfctt*&*;tSJ5«rjBr.$1\ 2o©«ftS 
loxPE?'J£* 5 L"(?riJ«^»*-C»*JtKl6*jBftfcc: «fc 9 » lJ££©^m&L 
fcloxPE^'JJ: H^f) lcS«#mtedStt*P t/c * £ &m h *» fc ftofc. 
10 Sot, »£g81oxP£WK*SV*-C. f£g(W>8i&& (*^— 9— TO) ©2f 
@ (T) , 3#i (G) . 4#i (T) Xtt5*i (A) <7>&gtf> 9 *>'>&< £ 
t-o»«SRt/6#B (T) Xtt7#B (G) oSS©5*»'>ft<H-*«> 
*15tfJ|/ji6MK««l*nfc*JlllloxPEWatJ«**ffiloxPB3W«r*-*-* 
DNAte, *55WK:^*!h/S. 

5 *»t«WLfc. fc LTT2C/G7A(#2171) £T2A/G7C(#2272) ?:ilf 5*-. 

dft<b 2«<oaSftSiloxPffiyiJIBI-Ctt»Jft*5*£:n^< e><c*»ofc. 

tt, *£SloxPE*!U JEHSloxPEWK XH!!loxPeyj2<& % '>4<tfc3lg 

I«1W5DNA (a) t, »£i!loxPE*k *«1oxPEW*w©«IC# 
25 -TS^DNA (b) fcfcyayif^— «Cr e©#ftTKRiS**, DNA 

(a) ^©ae^ASrac^B^ajti-rs^fe^fefts. — *£3Si«»pe 

*U*«J*S!loxPE?iJi:ttC r e ftfcl&»;tKJ£riiB:: fe-f, JM^PAftUWiS* 
4 fc**W»*e*WMr ifctt* £V ^ Aft 5EW«r to 2 oo«*SiloxPE 



WO 99/25851 PCT/JP98/05094 

15 

n (g&SUoxPEm&tfgftlUoxPEflU) mMfc* A£g^S!loxPE?»] 1 
/«e : f-A/^aSloxPiS9li2 0lilC^-r2)DNA (a) ^g§!loxPE?iJ K 

ite^ b Ru^miox?^.n <Dm\^i- 5^dna ( b ) t £ y =» > t* 

T— ifC r e(7)«Tt-S:^$-ti:. DNA (a) WMBl- A^BKI^ 
5 -f S :: t *b ft 5 . '£&SUoxPE?>J l i: ^£MloxPE?iJ 2 J: C r e & 

loxPEjytaEHSiioxPEJusrfflv^^ffiiwotsftw^ai 5 . ^^sioxPga^j 1 1 

10 &ftiUoxPEm&fflv^»£ , bl*l*'e*>S. *fc> IWilJttteOftsfeflEOJie^ 

*t\ »*«WSw!fefefttcfcbA»C*»^®loxPfiyi|i:«IISloxPE5«Jt 
15 ALT*5<„ ff^aioxPE^JtaESSloxPE^IfcolW^rittEoae^AdSfrft 

^*$A£&5o 

|f £§lloxPffi?iJ £ g fti!loxPE?U t £#A LfcHMKDHASH- © 2 o© 

ioxpewiwi^ mxi>£o k-tz>&te?B&mALxte<o z.^mw^i- 

^fkft5t>o*fflv^Tt>J:v\ ^ «? m&=f- B t *F£ SLR tf* J*SloxPE8ia*# 

ifSfc «fc 9CreS6fcilW&rt"C*3i£tf S ~ t K J: 0 , IWWJHA^i^a^B 
25 dS»fiwft6fr±©**®loxPiBWfc«*MloxPfi5>lfcro|I!IK#A$*t5. 

fpjfi»ftfe#±«>2ooioxPE5»]«>IS»-afic^A*sSlSE-rs*&»±, -<^5t 

a as&Atfbae* b^jia^s s& * fc s . &£#-t<£> 2 o© ioxp 

2owioxPEWwWtwa€ : f-dJ#«EL/j:v^tt, &&#±©»^A£I8K ^ 
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ijj^iiaw^fe^^fc^A i i:*2o(DioxPga^j$r^A-rs^i4. «;ui* 20 

25 ^^0^^1oxPiB5^ffl^/-C^^Jia^^±^^®^S^^ , ^ tt ^ 
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w^ffl»itae^*ffALrtfcv^fc«tv^ -<&ae**Affl»*^ (a)» 

£§aioxPE?l t fcHSSUoxPe^J i: oWC B Wae* «r#A LfciMKDNASH-. & 
XI (b) Cre® 6t^n:ti:J:9, WW * ftfettK-MB-C i « 
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•C+^wfr5wi:^-C#5. #S59§«>#ife«:fflvtftfi* A*5Jie?-tr9l^i"6 
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ka>C#iifl!!&£^Wi£&U cre®6£$i$&5iMtfabAMD^gK ( fc oss^h- 

io ixtzm&z-TT* ; vjtv^zmkirzWiiiK^^xmm-rzo iHs^A^m 

glxTr/ U ^*<nMTk<Dmt LT, Try ^ fa E« IB?') 

(inverted terminal repeat : ITR) /Wt^M\o%?m9\/ *T~ 
If£§aoxPlB?'J/itfc^A/'£M§aoxPlB?ik 0«iil£loxPiB?i^^A LfcTr* / 

niv^ftmi e>ti5 0 »^MioxPia?ij/ae^Ao»T>T-iiE i^as 

15 &lcJ$A£ft3o ^*«fe^B}fAffl^7^$ KDNAcOtfiJi; LTI*. Sr£SUoxP 
y 'r— 'sXfWiWMfel- B /'£SMloxPiB?'l<7>t$3i&W-r 5 ^7 * 5; 
K#*lf b*L5 0 cixboa^#AfflOTrV <M /wx<tfl*3fcite^B}f Affl 
/7^^ KDNA££l3im^V^Ji&, creMe^nm^^sipict^a^Bfla 
^t'^/ifflfla^A-rSi:. iHs^gAfflOTrV A-*-t*ti:2ooir£MloxP 

20 ga^&Tfeftfc/-! y -Jr-S?^ /IJIlPlteWlS h t fcl-s Pr£S»loxPffi*l/«fc 

^A/^SUoxPgBWgB^d 5 ^* 5 K&5fcOl?£MloxPIB?U/^y r-v 5 ^ 

-ooi?^ioxPia?ij^ wiimo u m lsjsj k «t 9 ? w 

25 Bfcfc**l/CV*3fc*» £^/U*DNA{i^M^5t>^'M'l'*£H : (virion) ft 
5„ 
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tt«tV\ AfimotfiJi: L3itfc^i:E2Ait£?-£:<Dffitf>#i8IR 

ffitt. HJte^Xifctteau E4Jt€^W±«t*fii:*«WITRi:OflB*4f* s *rt , ?> 

5TfV ^^DNA^?^*^ (virion) K3N&<fc < /< v tr—i?>?Ztl 
£ «fc 5 1 toitfeiHf Affl7°7 * 5 KW»4SiloxPEya/«ft®loxPEyiJW«) 

*1\ t hiNBIiaolfefeWc^SloxPie^Jfc^SfloxPiB^JirSrfc^*^*!* 
15 A-T5 0 *«fc*K:, **a!loxPEWfc*4ffll(«PEW«r*i-SDHAa«IS*ftfc 

(AAV) /ir<h*0>>-l'^X-<^^-^^*tb6B-eS4^tb5c toJ»T?t>» AAV£ 
f|fflt5;iis»*U\ ftif&fctf, who iMA^fc J: ********** & 

e^AI-ftAAVdSa-K-r^^^^^a^ (Rep) »«EfflV^ 
bnrv^MV^^^-^HAAVa^O^^^^tu-CV^fc*, &fefr^tf> 

^fttta^iiWiWtt^fcttT^a. ta»u gasioxPEWfcirdfesioxPE*] 

25 Lfc**, 2o(OloxPE^JS:#ALfc^^/^Srfm-e#So -t^A^Ett. 
AAV3te^OW«W-#ft-f5iS»^^RttEW (inverted terminal repeat : ITR) 
(D&z-t LV\, -W2o»loxPE5iJ*lf ALfcAAVSrt M^S4-"t" 

»£aioxPE^J£££ffiloxPE?flfcW|R|U:BWae*&#AU;fca:|fc 
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■f 5 w £ tw J; "9 > Stefef*:±CfiF6Ei"5 2 oOloxPBW©IBIw***tfcAAVilftT- 

Kg|lgloxPemiP&SloxPEW#fcU * &l;:*<Drt«lCAAV0>ITRtf#fc 
*ALfc»€HP#*»::fcofc»£, »£§UoxPE?«i:«»ailoxPE 
as&glcfcofc#a\ 2oWloxPEW^^±^o-Ct^fc*. BtixEtfc^ 

20 *tS (Bit^x^, 1994* 4 20-45 M> £T>J£*. 36(1). 23-48 

(1994), ftt*rn&©9lffl***> o »WO«K*V^ttV^*tO*»fca 

Tf/M^^. ^^^ 7^T*>r**, *y* 

a*-f**, TV/94*** Tf/M^^W^^* 1 
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«EDNA*ia«^rtt-*A-f 5In Vivo 8U Xt^t hA^fcSa^afift**^* 
5 ^T«Drtt*R»Jia»-#AL*wajeS:fl:rt^S-rEx.Vivo *fc#*>* (Bft-U-'f 
i^, 1994^4/^-, 20-45 I, £ fllX*. 36(1), 23-48 (1994) , Rtf^tl 

*56WwEillcJ3V>-C, In Vivo « 
10 Wim*l^Cfc3iS/£«^ft!St-«t')«4-$ix#5. »*, KM. & 

r. t #-c* *. 

ex vivo fefcj:*»*fci±. t h«>ra y ^< 

In Vivo jfefcj:9«#1-satef*; «*<0«ffl»tt iRffl*) «r*9 

5 6^, -«Wlc(i*»*^fc5**SloxPEW*:'boDNA«:^*-*-5ttita 
mkZMo *fc» MlwjSC-c, «ffl<0fcfle<r»;t-ct>J:v\ SKtti+W^tt 

20 m mmntc*. mm®. w*»Lfc* 

*fc**fflloxPS?"J**>oDNAI^iLv ^H£}loxPE?iJ&t>oDNA£*&*-ii 
^«*>T*;*^*-*J«MtL-C*J:v\ SfeK:, *AfflloxPEW*fcoDNA 

toDNAirLTO.OOOlmg- lOOmg. ft* t < tt 0. OOlmg- 1 Omg-Cfc 9 , 

ate fci^WM tw i aa^-fswisaa^**. 
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1 1 lg^SiloxPia?iJ2(Dm^(7) 2 ooioxPifi^JSrfflv ^fca^©*^? 

ioxPgfl?«, 3oo«ieiioxPBww*»f-e>*t6. s^suoxper 

gUSUoxPETUh £&SUoxPEfll20> 3 o©H/£51oxPE9Ud«'p|-DNA±K.#ft 
•f5»&«r«lt i?£MloxPE?'J/afc^A/^&§aoxPE?'Jl/ 
3t^7-B/*»SSloxPE9!l2«:wOJIIK:*i-5DN\(a) fc, f?£MloxPE?iJ/5lfe 
10 ^FC/**fflloxPi»ll**i - 5aiW)HA(b) 4: & U a •WtoWffftTKR 
DNA(a)4^»fc^A£itfc^C^§tM-5di^£6 0 « 
^DNA(b) ©ft*> 9 fc* XJiaioxPEWl/Jtfi^D/JSJIfflloxPEICtWi-S* 
ftDNA(c) fc * y a xe-*— tfCre©ff«ET»wS*£:$*5 &: > DNA(a) B 

15 DNA(a) Kfcfcl-SlMfcwaHS^ 5 *, 1 W©ae*©**rffi*«>*fc*fcMM" 

£HT©«t?, «MloxPE?'Jtt. itx^- b— ««<0 2#a©fiSSrT*»e>C- 
7#B»aUK*6A»t»A-.«>«»LfcBW (E5iJ#-S§- : 2 6) fcfflv^ 
20 (1) T7/V4fr*?JMZ.&&1r&m&rf-<»W& 

m-r^B^mt LT*»»lacZ*fc**JflV\ HftDNA^^-t^ lacZ it 
^ £ > 7f ;^^/^y/ A SUaxPEai t «MMloxPE?iJ i: WW KjfA 
i-5 HSloxPE5»JoWSSiitt«:ifcB bfc. 

cAG^n*-4r-/»^s!ioxPEW/**aiioxPEW/#y Aie 

*6i9lw#7vLfc»»x:T7 f /'>'f/^ (AxCALwM) Srf^fSLfc. fcfc. 
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^ £ flX V ^5 t (OX h 5 0 

lacZitfc^ £»£§UoxPiB?i] i X A$>loxP£?iJ ©IWfc#A LfcUHKDNA^-?- 
tt, »^S»loxPE9J/lacZae^/«JISlloxPE9ijro*3a!tSr*-t-5y9^5 K 
DNA i It transfection KJ:DitSSilPIII&lwi|tAL-CfcJ:l'». 
transfectionKl iS»8a^«53te^#A»*ttftl«pi: if* 0 . it©ifil: 

WCSWOJNA^f-t-rS^feJ-J: 9 . Bffi-^-COWSI-JIWJNA^SrWAL 
fc„ *Ofcftt, E13t&f-RU«3ae^*:*5fe$*fcT7 f y«>-f^5fflOEia 
e^ffeSMfclCl, /W^-M/u*©^ v^*"*— if (TK) *fe7-<OsK!> 

ASa^J/S?^loxPlfl^J/lacZa^^/3E^MloxP|H?lJ/ / SV40<DoriS:U ? JK U A 

ryM^* (AxALZMOL) &tfs»Lfc. :offllt^ /u*AxALZMOL£ K"*— ffl 
Tf/^^t^. AxALZMOLKCregfcfcftffl 2o0>»£aUoxP 

E^xia&xSfc^ag:: o . if^aioxPfiyij/iaczite^/asftsioxPfiw/ 

SV400ori&tf# !) AE*ij0>«i60\ .UilttDNA^-dS^jft-t-S. fcfc, TOt^O 

r / * A- * AxCANCre ( tt ^ K h . Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) tiDttftLt. 

#£1-5ite*<Z>®& (»A) ^H^ttofCo K-J— fflTyV * -fA-* AxALZMOU 

yW7=fJ ^A*AxCALwM, RtTCreSe^Tx / AxCANCre Sr. 

U|!fe*g#*fflJl& (CV-l»-bL<liCOS-l») KWlO&S^-ttfCo K^— fflT 
f/ ^^/WXAxALZMOLR«fi!ctfcm^DNA^ttlacZa^S:^r-rS fcO^y 
n ^ _ # t * V > tz aMacZitfcTOSim L&V \ ^ftDNA#^-htf>lacZji 
t-tfy hmTf/ ^-<^^AxCALwMOCAG-/n^— *-£>TiiSt> 

*>»£S!ioxPi£?ij t ^^sioxPie^iji wratff A^Hnafc-riaczae^* 5 ** 

1-5. fifeoT, lacZJt^WfS^tt. HBBKite^ffifc (w<0»^tt#A) 
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±1E 3 mm<D ? << jvx?m. h t < tt*:© 0 h<0 2 o© ? -Y ©m-^rttt 

laczme l fciwsati^ < t **»o 3 mm<o V 4 *x £ ISI^tc 
(i) irac-cfcsas, aw*»s*t*iWB« «r»afc*>* 

loxPiE5iJ/^!i AiB?'J<7)«i§ODNA5r^tf^7^5 KT% CV-lM&fc#ir«*U 

mTx / ^^ /U x^-C'tilacZa^S:^mtfciBflatt^<#^t^^ofc*^ 
20 M^^^^H^^* 1 ^ lacEtfirf-*«fHltfclWa***KKIi 
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{C©f Ps^l-^PS*) „ TMolecular Cloning, A Laboratory Manual. T. Maniatisb 
flL $2JK(1989K Cold Spring Harbor Laboratoryj \ZfeM<0^f^\ctHZXt7 

5 mm 

2 oO^S^loxPiB^J^T-O tT-j— • tfCrefe#3a&X.£ig 

£JLT»»f^SrtTofc. CreSlM&X.TfV -M^*^? ^ — AxCANCre (M^il 
10 Nucleic acid Res., Vol.23, 3816-3821 (1995) ) £)l x 10 9 PFU£, 225cm" 

7 9^=H*«>293«IJft (k HSIIlftMIt) (37^. * 

■fr, ft*!} (5% FCS^DMEMM) ?>|C24»mWaiUfc. »*»T«, 

Mft (50%^ y * n -yU/20mM h> » *i£&(pH7. 5) /300nM^t^ h V V A/lmM 
15 EDTA( P H7.5)) 5ml Sr*P^«Ha«:»« L . *HSy=*— *-*J8^20MN 2# 
(30#x4@) -dW***ttU »firtfc#&+5Cre£6*&ffl£*fc. 
fcjWftlftWtt*:^^ ^ nii^«l-C15000|sI*gl0^a^L, -t*>±« 
(-801C) tfc. 

(2) ^^MloxP6fi?'J^^tf-a-^DNA<7)^ii 
20 If&fflloxPEH*© 8 1 t< tt2*»W*C 

©&nas24««i, 2^gl^^^^^29ffimt?> Wfnty^iMryft 

Lfc. »^aioxPia^O^*DNAO«5S«:H 1 (-fey^«ttiByiJ# 
■§- :5 5, 7yftVX|Oi»itf :5 6) HaWy Sg^MloxPgSf'J 

■fe y**li£< 0««EWCtt«C < ! <7>8&T=- y ^ L 2*$*DNAt L 
fc». 5 , *WH^4SS^ttiL. W^^WI«»*XbaI&tWhoIOW<k»T 
ttfcfc5*5fcK«-Lfc. -tl(b<D2«DNA(i. Xbal*tfr«lf±ffliR 

#«XbaiaU«heI*(Mfc«^ fc , Xhol W>t*tt««IHtXholRtfSalItWUrr«r fc * 
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ft, d <7> 2 #$^J&DNA£^MloxP£j&DNA 
5 (3) 2oWg&§UoxP£W*£tf£EDNA©WJI 

jt*#DM®mKm CE5»l»«||®loxPE5iI«r^-t-5i£KDNA«r#5 1«J-e. 

^7^5 KpBR3225r$t]PS^NheIS:0 ? SalIT*|SlNF^^^L, «ftffiloxP*ia 
DNA (1IS©^1JI) TAWRkZMWM DNAU #— £-Cligation5& (7* 

10 7*% K : ^DNAO^eyHtl : 6) &ffofcgL M»*XbaIfttfXhoI-CI5|BS 
KilHtS Lfc. 3 Of iJPS^^teSf- <fc 9 PBR322 DNAO L 
loxP-£j*DNA#l!fo&»*U PBR322 DNAO^^^CSB^JW^MMloxP^fifeDNA^-^ 
@rf o£i£ Lfcft4. lkb^iEii&DNA^ C So ^ *S*S&tfflHW*iBfl: 
£;ftfc»MloxP^j&DNA£GEANCLEAN II (7^3 WSIK 

15 £||SloxPffi?ijaS££Lfcit&ttDNA (mikb) Sr&l^-fR^wSRDNAi: L 

( 4 ) 2 o<7?£SSloxPK^MTOCreffc#«.*;tRf& 

^ T ,,^^- T y-fe^^jfex*, 2 o<0^mSloxPia?iJK-CCre^#m^xS^* J 

20 50ntM b y *J£® (pH7. 5) /lOcnM MgCl 2 /lmg/ml 7 */MT^ 5 >"/ 

ln>M7 ft,**,?*-*? u?J K(PMSF)/5Mg/nlT7°n^^Sr^tf 

(3) -CHiSLfcSSDNA (Ug) k (1) T»W»tfcCreSr^tf»fi 
ttffi^lO/xl^Jn^ (KJS?*Sft50/il) , 3TCt?30»JB&tfc. K£*m WS 
?K^45m1<7>TE/<5/7t- (PH8.0) R^mI^HJTA** (pH8.0) SrflD^. 7 

;U*tJSU »6*vfcDNA*RNaseA(20|tg/"l)*^tfTE/<y7r- (pH8.0) 30 
*fb&. JUt***** (EtBr) Jfefe^J:9«lffl$ntDNAO/<^K«:*«fbfc. 
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ffiit-fZb, 2.7kb, 610bp, 380bp, 360bp<£> 4 *<Os<y Kri J £ C5o SSC 

DNA t ^^MloxP(7)^7l^ fb fc 5^50bp<Oitt^^DNAiS^ C 5 ©t, C ft b fcftJPSS* 
*B8aHI«fti-5fc» 2.7kb. 920bp, 380bp, 50bp<D4*<O/^ K^*C5 (06 
#1$) . &oT, 920bp<D/<y KliCrelli - £?fU 

610bpRtf360bp<D/<y KttCreKiJ: SfiftitBUt^iBt TV>*V^ fc &*1r(nX\ 



WO 99/25851 PCT/JP98/05094 

29 





OA* 




»£SloxPE59- | 




DN A 


Muni 

sua < 




aaisiioxPfisi 1 






4>KK* 




lb Mi* 








(970bp) 


(920bp) 1 




(920bp) 1 


1 


Mild 


1 


9 


1 


g \ 




1111 


4 


2 ] 


o 
o 


5 1 


o 


#19 


6 


3 




7 ~J 




1113 


4 


3 1 


o 


7 | 




#oi 


4 


5 1 


E 

9 


0 1 

1 


D 




4 


5 | 


7 


0 | 


■t 
/ 


ftn 


6 


5 j 


Q 


0 J 


Q 
O 


1131 


5 


7 


Q 


0 J 


A 

y 


1139 


6 


3 


Q 


o I 


in 

lU 


i!33 


6 


6 


9 


0 


it 
1 1 


#41 


1 


7 


9 


0 1 


19 


#42 


5 


b 


9 


0 1 


13 




K 

9 - 


6 


i 9 


0 


14 


#51 




9 


7 , 


1 


15 


1152 




9 


1 7 


_ 2 


16 


#53 




8 


| 7 


1 


17 


#61 




8 




3 


18 


462 




8 




6 


19 


#63 




9 




2 


20 


#71 




7 




1 


21 


172 


3 


7 




I 1 


22 


#73 


3 


1 




1 


23 


#81 


3 


r 3 


4 


I 1 


24 


#82 


8 


5 




9 


25 


#83 


2 


9 


1 2 


8 



WO 99/25851 PCT/JP98/05094 

30 

»SJ6^«>* (DNA/^K0>«£) T9j DNAtfV^ WtetAsi: 

( rgj ©5%*si) sr ro j t tfc 0 Kjeo+nnflwsMw- 

5 O^Ttt, HJS0J2- (2) -CiftW-fS. ) 

#11, #73©*aSiloxPe5iJr±R^a*d s SA»o*:dS, ^0{fetf>g&l»loxPg£yi] 
ttKRJK: J: «3 £'>KJ68WwgH:*>S tools) CgE?i]<D'£^!loxPK?i] if Ht 

Ht60l2 

10 g&jgloxPiBftl £ gftjgUoxPBffl] (QW-C<QCrefe#fejftx.RJ£ (±OjJ 

( i ) m±miox?iB,n t £mmio*.?mmz$tf&'gm<offiM 

CD i^MloxPE^JSr-oW^ST 0 ?*? K (pBRwt) 
7*7*5 KpBR322K~o<7)IH?.MloxPiem^ALfc7 > 7*5 K (pBRwt) £ 
«KH-5fc*>. &TO(a)&U 5 (b)<D*ftffr&?Tofc 0 
15 (a)pBR322fc«9IHI*BcoNI-C«fl:U» $ <b £Klen0»l**fc <fc *) Wtflfc^flMfc U 
-7 ^ y — ,1^/? o a *;W2*}ft£i5£fro-tEcoNI& <b TW£Klenow»* 

(5'-pCCTCGAGG-3') ^ligation U «BBW»XhoIftW8tI-eW*«Mfcll, 
n-*m«*tt^V^2.9kb0^y K*rW«9 tULfc 0 ZV'^s KSrGEANCLEAN 
20 II (7-*-=Vtfc» *ffiv*-C«f«U Jt«<&*3W0ioI»HI:»Ji\ flfcfr#PstI«Wfc 

(b)pBR322Sr«B»*NheIT??H^L. tf£l!loxPeSI«:*tf*J«DNA<52bp) £ 

ligation^, {&JP5»SIXhoI&WstI-C^^tt, R£«fcT:*fn 

Lfc 0 |f^[loxPB5l*-o*ttftl.4kb©/<y KtrfllOWL, GEANCLEAN II 

-fkWrfr. tt*3JsPstI«fl:W>i"C*)5. 

(a) (b) T'Pi{L/c^DNA^ligation^7<:)li^5r^«i|te^^^ P BR3220NbeIlM h 
^EcoNI^-r hfcWlBlK. — ^if^loxPlBW^f A£ftfc7°7* - K 
pBRwt(4.4kb, B7)S;#t. 
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[2] ®±miox?mil t & Jl5!loxPE*Jfc£tf ltW»IA©»K 

(3) t ffl C^^MloxP^DNA (52bp, 24S3I) ^rligationLfc {~fy * 5 
K:^DNA(D*yHtl : 6) o w£>&flM-£ 9 pBRwt<7>SalI«$ft£'£g§y 

\^o\-rznn\zM\\L U P BRwt<7)^lClii5:1@^ Lfc^II§!!loxP^J&DNA£l&V^;: 

MloxPia?iJ^#--!r^Lfc:S^DNA (#]4.4kb, MB) £#fc 0 ^<75DNA££ 
( 2 ) ^E^loxPiB?"] i: ^MloxPSE?iJ ORS]T-OCre##m&;tg:fS 

> aoum^&te^M 1 - (4) tm&'ehZAK mmwMtmmmi- 

(3) ^LfcDNAOftb<9K3im#'J2- (1) -C^LTiDNASrffll^Co 

L/-c^^loxPia5"](OjeSga?iJT\ 2o<OloxPi25iJ^-C^^x.Ji^ 

8 mm<D x^—v—mtiwTMowmo 7 # s ^ 8 # b w^s^^^^wr • n 

®w 9 , &^-C±{ll<DDNA$<£> 1 #@ 2#|roIS»FI©f)i • ^ 
0 jfe^iB^5-i:-CRJ5£s:i^Tl-6C:i:#*Pe>H-rv^ (Guoetal., Nature, 
Vol. 389, 40-46(1997)) , 
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loxPBB90 (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA- 5' 

(13bp) «ltt (8bp) (13bp) 

got, Tm<r>mkm(omm^\mzh^±M(omm>m.^tm^ b^m 

<Z>ipfflfctt*&97Obpti'iS0>'<>' Kfc L-C*fefflSftfc. 
5 HtS«l- (4) -C'^Lfc^ 920bpO^^KIi±«ftVT«»DNA«>W^» 
&fc> 9 RJSWSfeT tfci £ ^6*"f KT% 970bp<7V^ Kttf BJ^^RJS 

IU)WfrLfc*S***lC*t. «lo»*o»»»Tl^-r 

10 #11. 12, 13(gfi?'J#^:2, 3, 4) : tSitP » 

#21.22.23(Sa?'J#^:5,6,7) : Rfctt^WKfrTNL* »K ; 
»31,32 t 33<BW#*:8.9,l<» : BDSttflWiTeJl:* 0 , 
#41.42,43(E5lJ#^:11.12,13) : R«tt<t» WHTCJk* 9 , 

15 #51.52.53«B*J#*:14.15.16) : Sati^W^BWreJhiS^. ^ <-»»** 

pg*-eiitf (5~io%); 

#62 (BM*:18) rtWHtottfcA,^**^ R«tt-«I»«JII*-«1 
20 if (*fc^fctt#61.63J:9#v*) ; 

#71,72, 73(ffi?'J#^:20. 21,22) :+P«i^^#^^« ££lir.*<-g 
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Oft 5%. *fcEJC(m#61,63J:9'>ft^) ; 
»81.82.83(IB5'J#^:23,24.25) : B0SJ4*l»»»*"CJItt : 

5 3 # B Xl± 4 # 1 (OM?rSm-r * i IF^aioxPfi^ t ttK i: A/ if RJS bfcv \ 
(3) 5#B> 6*IXt47#Bwtt06Sr«*"rSfc»^aioxPE9«Ji:R*£:t^< 

a ^ 5 # B , 6 # B 7 # B rollrol)^ i: ttff tt^** 0 > 

10 V>5fcft"T?*6wfc*SWb*»K*ofc. 

&V*£ Jlti (Hoess et al., Nucleic Acids Res.. Vol.14, 2287- 
2300(1986)) ZflX^Z>mmm\ox?mi (#71Ulffii!5) ttx ^filoxPEMfcW 

15 WM'fc'fofc, 

fffr.SHoxPgyj fcggJWlloxPBfll t tPW|-C0?Crefl; SaB**.g*S (*:<P 2 ) 
( 1 ) »£SloxPB?»J i: «*ffiloxPEJ»l i: Sr^tfgffDNAOfiSS 
^£§UoxPiE?iJ gUSloxPE*] i: OCre##m& «W 1 2 

Cl] |f^ll<«POIfc**ffll<wPE5 , l**"*"*^ 9 ^ 5 K fo BLAlnutant) ofll 
ft 

**- P Axcw (»W!¥8-308585^«l5H) «r«BW*XbaIRt«hon?ISI^tH 
fcU »5««rT^a-^««k»*ft3.8kb©^^K«r9l9fflL, GEANCLEAN 
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II (7-*-=»->tt*0 Srffl^T»»Ufc. -W3.8kbODNA»r)ti:. 2 - 

B*M*#— ^tt-frtfeWHttDHA GB4.4kb) £ligation&, t 
7^*5 KpBLAmutant(8.2kb, H 9 fc**-©^*? KpBLAmutanttt, 
5 :«iMofc/7X; KOttfTC, *RifcH*l<&Ml. #21, #22, #23, 
#31, #41. #51,#61,#71,#72,#73,#31(C^i-5^MloxPIfi^^SP^loxPE 

(2) »£3UoxPE?«J £ ££MloxPE?fl«:5tfg!lDNA<*>WI* 

^7** KpBLAmutantKli, IfALfcTr/ -M*** / A*£KlMfiW* 
NcoHr-f h*s-y0f»«E-*-5OT, A 5 K«:lWIW»«HcoIT?»HbLiMlt 

GEANCLEAN II (7ta*/tt» SrfflV^«»bfc. ^©8.2kbO|tt««DNA«:W- 

15 *tKi£oSft^ffl 1 ^ 

( 2 ) ^MloxPE^'J fc-gft?gloxPEi?»J k ro|BJ"COCreft#»**.K*5 
HtiaUfc*«DNA«:*««l- (4) ^Lfc®E*fcto*-. 37^^30^^ 
#»**.Kj&*«ofc. S«m.R««KC45/tlOTE/<y7r- (pH8.0) 
S.^5m1^EDTA^ (PH8.0) ZMz.. 7i/-/1'/^d^«^ |: 
20 *on**A*W*m\ Sfefcx^-MttkU fc&*tfcDHA*RNaseA<20 
MI«)tttfTE/<y7r- WB.0) SOMlWWItfc. * vv ** 

Sfffc LT«V^fciI«WJHAKtt» »43lloxPeyi|fc**illoxPfiWt©WHw 

4fcfcJ:95.9kb, 1.3kb, 0.7kbO3*W/<>- K**£C* (010) . 
DMA*CreKJ:0»»*.fiOS*«w-ffc. 2 ^DraliM h&tnoxPEJU-ot: 
fKliMUOflWDHA^:. -o©loxPEW**«>raI1rvf h#«EL*V*l3.8kp 
<D«*ttWtt#£C*<B-C, DraIifi<bwJ:9 3.8kb, 3. 3kb, 0. 7kb» 3 K 
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t fcr. i: £^ U 5. 9kb&tH. 3kb(D^y K#^fiCrelC j: 5*&&;t£^&£ X 

v^v^- £ £^-r<or\ ztib<D/<y K<D*JtK«fc 9ifi*l*XLafrWi$» 
S„ 2lJ£0>]2- (2) -elftWLfcR^o^ra^tt, r«7yt^tliio 

#11,81 :R*Stt*»a»*-eiitp: 

#21. 22. 23. 31, 41 : £&f**M#T*lt* «J » ft*«»*-eit* ft V > ; 
#51 :R«tt*»»+W»-eJh*5d^ r< -«B*»a«*"Cittr : 
#61 : *mm*te£/v¥tZ*^7bK -CJitf : 

10 #71 : fWlffttlSiA/^**''^ -a«tl-«Plt*-catf 

#72. 73 : ^IWfrttK t h if "C# ftV Xiltf ; 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) $JxTV*5 

20 ££0H4 

CI) ^^MloxPiB?'J t fcHSttoxHEJl i: £^tf g«DNA£>18§!l 
25 jOlttDNA<Z»r«©«IK:l^ailoxPKWS:> ifc*KWSloiPiWI«:*i-S* 
«DNA*:£1SW2- (1) - C21 tc*Lfc*ifeK:ttV>WRLfc. -fftfc*>. ^7 
KpBR322K»£®loxPE9Jasie!$A$ftfc7 , 7*$ KpBRwt («0»J2- 
(1) - (1) UHB*) <DfWI8**SalIiM #*<0 2*»IHftbfc**fi 
loxP-a-J&DNA (B4&tna5#«) trligationUfciOMttWMWWAfc^" 
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[2] Cre##*a&;tSJS (tOl) 
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W**vMiJ?£riHW J #''\. 2 o»»£gloxpE^JraT*EJ££:tTofc#fr0>* 
(DNA'<^ K<7)«$) r 9 j U DNA«D/<^ K*M5t A,t 

5 o^Tfi, (2) wlWHfc#HR$;lxfcv\ ) 

«61710^mMloxPia^J : SrfflV^fc^'§•{i^^^ (920bp) &-Um#>btl. 

a£J*gloxPE?iJtt!ff £MloxPE?(l i te£< RJfrerf , * fl>8*tt 1 Jfi£Btfto$ 

10 [33 JJ£®loxPE^fc3E#IS»loxPE?iJi:&*r1~37 p ?x ^ V<Dffim 

#217U2272J2373(D^mMloxP^DNA$rfflV\ X&ffl 2 - ( 1 ) - [2] & 
yc 3 _ (D _ [i] \zrr^tc^mx\ »£SloxPE*Jfc*ftSloxPE?iJi«:* 
i-a 7*7 * 5 KpBLAmutant (8. 2kb, HI 9 #$D £ 3 Lfc 
C4] Crefc&m&*.BU& (-^2) 
15 [3) T*tH^tfc^7^5 K%tt»»*NheIT«MfcL, £*fll3- (1) - 
[2) t*Lfc*tt-C»MloxPEMfc**fflloxPEWi«:W+5iUI±oa« 
DNA(8.2kb)^PKbfCo Cl<7>MDNA£fflV\ ^1S0IJ 3 - (2) T'^Lfc^&T' 
Creft»a«*.»S:«rfTV^Wrtfc. 3flMlO«SlloxPEWv^ *i 

20 2*fc**II*Lfc*Jl3lloxPEaiHU »4fflloxPEWfcro»»^»6*«i:^^ 

( 2 ) 2oO|^ UE^©* J*!UoxPEMI«l^<0Creft#iaifc*.Rf£ 
CI) 2o<fc£JISloxP£^J&:£tfSW>NA^W*l 
25 29««©*JliUoxPE*J (B4fttfB5#JSn::ovvC. Xttfli- (3) K 
* Lfc^t£T*i£^DNA<7)i^ffi^|^ CE?"Ifl5»®loxPE9!ISr%i-5S»DNAS:W 
-t&fr^ ±Ea£ftMloxP^«aDNA«r, #J»l»«HheIRt«alI-C|BI«?l- 
ffiitLtz77X$ KpBR322^-tn-eixligationL, pBR322 DNAW^i-P CEW 
<^j|MloxP^)£DNA^1^Lfc#J4. lkbOiH^DNA^TOLfc. 
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[2] Cre»#»£;tE£ (^D 
[1] -CW»LfcS«DNASrffl»r\ Uttm- (4) fc*Lfc#ifcT?Crett#*a 
»*K£«rfTV*WrLfco 2 (£«D 1^1". #2173^82372 w «t 5 

^^<immx.R^* J SC fe/j^fcjraiaxPEWfcfcofcj^ #2271, #2272, #3171, 
5 «3371,#4171.«617K#6171ttl*M»0*liaioxPE?lJiBtfra»t, #2171, 
#2273,#3271,#4172fi 1 j£M«|<&gJ*gloxPEW<0^M©«*'e»**.R 

#2171,#2272,#2373<Z>^lBoxP"&j£DNA£fflV\ ^J6#] 2 - (1) - CD 
10 ^ htc^mx\ 77^5 KpBR3220>NheIiM h t EcoNI-yM h t ©IWlc-tft-eft 
©**aioxPe5ll*-o#ALfc3M0^9^5 K ( P BR2171,pBR2272, 
pBR2373, #4.4kb, HI 7 Jtflg) fcflllSLfc. 

[3] T-*^Lfc 3^0^7 7. 5 K ( P BR2171,pBR2272,pBR2373) &ZMtl 
15 MBWaSall-TMIMfcU Klc#A$ntv^5<D4IRICEW«>*Ml<«P 
3-J&DNA (#21 7 1, #2272, #2373) £Wf*Uigation& , *lfctW 2 - ( 1 ) - 
[2} &tf^«W3- (1) - CD lc*Lfc#i£T% 2o©|BICBH0>*J*® 
loxPffimrfr*-* 3 5 K ( P BLA2171x2, P BLA2272x2, P BLA2373x2, 

£8.2kb, I3 9#R&) £8lflLfc 0 
20 C5) Creffe#»**.R£ (*0 2) 

[4] -e«»Lfc3»|0^7^5 K*«jK»3lfNheI-C*ix-eix^fct. ^JS 
^ J3 _ (D - [2) ^^Lfc*feT-2o^|^Cia?iJ<0^mMloxPSa^ISr^-r^ 
ttgUcO«DNA(8.2kb)£PSaLfc„ ::0>MDNA*/BV\ *tfS0<l 3 - (2) X* 

25 #2272|B-eoa»itR^»4. »4aioxPEMWC©li«x.R« k «tf W«*©# 

nticwv^*-c«)ofc. «*siioxPE?iW2i7itt, -g8^r^x-str^ J it*st 

( 3 ) 6EW»«*filo^^W'e«)Cre|k#«L**.»&«>»W 
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(1) Hft5ffiyiJrogftSloxPE^J&W-*"5;7 ,: 7*5 KO«* 
(2) - [3) tllLt^^; KpBR2171&WR2272£^*vWiiiJPa&# 

^^loxP-a-^DNA (pBR2171H#2272tb<tt#2373i:;pBR2272tt«2373i:) t 

5 ligation^, ««2- (1) - C2) fttf**«3-.(D " CD fc*Lfc* 
j£T% 2oroft/i5i£3ajO*ftS!loxPE9flS:*i"* 3««0^9^ 5 K 

(pBLA2171-2272 >P BLA2171-2373,pBLA2272-2373, #8.2kb, E94#l) 
fc. 

[2] Creft#fi**.KJ£ 
10 CD -ettlfiLfc^x^ K«r»JI»**HheIt?«flSL, HJ&0J3- (D ~ 

DNA(8.2kb)*ai*tfc. Ztf>SilDNAS:fflV\ 30600 3 - (2) ^Lfc^fcT- 

cremm&zmzft^Mmhtc. sac***™ (#2i7K#2272, 

#2373) ©gusioxPEwn-m, ^irti<Dm*&tr&bhCTemfm&*-&j&te 

sis t & v * - 1 a*^ s nfc. 

SJUi, (l) *»<b (3) 2ow<««rW«H-«»t*:*Ml<«P 
E90tt, -^g(D^S«ltfc^^§!iloxPE?"JJ:0^#^* s iii*^^o 
*>, 2ooM«:iajl*K:|HftUfc*ll®loxPEWtt, *£SU<wPESIfttJ<*fc 5 
20 WffilaxPEH * H***-f\ *oW CEMO*Mlorf«« * ^ L-ettMffi 

^ttll l 0 xPE*J©*^-*-«*O2#B. 4#g. 5#lWrt5 

tt«217l(EW»:26), *2271<E*»*:29K «272OE«»*:30), »171«WI 
#*:35h «3371CE5»*:39). M171 , K171 

5 



WO 99/25851 PCT/JP98/05094 

41 

m 2o©»*aioxpe?ijiaiiw^a-^k8Mt (swaiiM h) ^0/7x5 

5 K (puLwL) OfllH 

■7y*% KpUCll9©fWP.8#JI§Ecll36II1>->f S?£§UoxPE?iJa s l5l;frfat- 2 
ojf A$ttfc^7^ 5 KpuLL (»^il<b. Nucleic acids Res., Vol. 23, 3816- 
3821(1995)) 2o01oxPE^JW^#ffii _ 5^o-^fcSB^*!WBR»*NruI"9- 

10 puLL 5r$iJ PSSI^NruI T-tfHt; t , Swal !) > # - (5' -pGATTTAAATC-3' % E?'J# 
f : 61) £ligation&, WfJENruI-CiBfcLfc. NruIfc:J:5¥fS©iHflStt» Swal 

SwaliM h &J$o:/7:* ^ KpuLwL(3. 3kb, El 1 1 fOA) £#fc 0 
15 C2) »£§UoxPE^JfcXJISloxPE?'Jfc©ISfc*a — WfcflMfc (SwallM h) 
Zft^-fy * K K (puLwM&O'puMwL) Oli 

/ 7 ^; KpuLwLW 2 orolF£21oxPE?Uff> 5 fc0>— ofcSEHaUoxPEfllfcK 
j^Lfc2»7'7^^ KtrflMWSfc*, »TO (A) . (B) <D&*tttff 
ofc. 7*7* 5 KpuLwM (HI If OB) tt, raHK*UfcpuLwL0>fett!lG>»£a! 
20 loxPE?'J£, ^7^5 KpuMwL (HI lf©C) |±*«©»£SloiPEM***t 
W*ftfflloxPEWK«*Lfc.fc©Tf*>3. - w"C«Jlffll<«PEW4 L"C, 

*feffll«cPEWO^^— 2 # S k 7 $ i 

«2l7l(Bfl»*:26)*>Efll«:ffl^fc. £JlT«>*lll«"C©«liaU<«PEW £ l±, £ 

25 (A) puLwMtf>$^ 

P uLwL«r«R»3RXhoI"C}l!MfcL, **SloxPEH**tf60bp©'&J*DNA (HI 2. 
±«<D*<DE5i|#* : 5 7, Tffi!lO$<DE?'J#^ : 5 8) Srligation«^»H«: 
»^SloxPE?'Ji:^^MloxPE?iJP5^SwaI^ h«r#o-/?*5 K 
puLwM(3.3kb)*#fc. * <bK, 5 KpuLwM©££DNA»#«>£SE?lJ*: 
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mm u m£.mox?mmu%&miox?%m& s mm «j # xznx i>a £«i 

ftWrjtl-JteS-t^t-ttW-Lfcro-e, /7^i KpuLwM0>»£S>loxPE*Jrt*>XhoI 

5 (B) puMwL<7>«^ 

puLwLSrftiJIWWIuI -em-fk U . fcafflloxPEHfrStrfObpOS-rtDNA (Hi 3, 
±«|<7>0roia?iJ## : 5 9, TtlW^Oifi?iJ#-§- : 6 0) £ligation&*jl§®£ 
J&WE&U ^gMloxPE£iJ<^£MloxPE?yF«^SwaIlM h^Jfo^yX? K 
P uMwL(3.3kb)£#fc. £<bf^ 7-7*5: KpuUMOlt**: M*. puMwLO^DNA 

10 »#0>aSE?iJ*:»1RL«R Lfc. kfc, ffl^fc£rifcDNMi-;frwJBlillluliHfl: 

puMffLWSf^SloxPE^rtWMluI^'f Hi?BI*LW5. 
(pCALL) <nm$k 

15 CAG^o*-^-«)^o*~^-tti:#y AE8li0>nifc2o©»£®loxPK 

(a) CAG:7«— * — *£tr:/?*S KpCAGGS (Niwa et.al., Gene, Vol.108, 
20 193-200(1991)) <T>9 a-^kWC*>5EcoRI^ h&SwaliH' Hw£;ifc77 

KpCAGw (4*»5F8-84589#^ai0M) SriWI8»«SwaIt?tB^LfcDNA. 

(b ) ^7^; KpuLL ( tl) JwE«t) *r*llB»BadnatWcoRI'Cn"ttw«flst, 

ifc Lfc 2 o<7>U^MloxPffi^J«r#tP^100bp©DNAWr>i-. 
25 (a)(b)TO£®T>migationU »jffi»SSSwaI^«*l!iliSrM««5^t, 
^7^* KpCALL(4. 9kb) £#fc„ 

(pCALwL) roHI^ 

7-7 x - KpCALLcO 2 o«loxPEyiJWJ^#ffii-5 ^ n - yfc»tt*r««»* 
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NruliM h^Swal^M hfc3Ex.5fc*eiTWSlf^S:tiofc 0 
pCALLSr-|W»**Ilrun?»<kU, Swal'J^*- (5' -pGATTTAAATC-3' , E?'J# 
6 1) £ligation&, BSWBWJWruI-CWflSUfc. NruIfciSffftOilHfc 

h Zft-ozfy* % KpCALwL(4. 9kb, 11 1 4 *P<DD) %%tc B 

K (pCALwM) OHI^ 

7 £• KpCALwL<7)^^loxPga?'J<7)-o^^^MloxPia?IJ{cTO t^7^ 

(a)^7^5 KpCALwLSrJWRW*llluI&tJ«XhoI-ClPII*lc:ifi^«fe» 7#o-*^/U 
m^lblc <fc 9 »£SloxPE7U«r&*fcV*J4. 8kb<Oj0r;t£[elHXLfc o 

(a)(b) -CWSB LfcMDNA^ligation^^JH® £?fcfCi|fc& U ^7^5 K 
P CALwM(4.9kb, Bl 4*OE)£#fc. pCALwMtt, 7°d^— * -/if £SloxPE 
W/SwalU-W h (*o->fc«<&) /**aioxPi»fl/#y AEWO«it*r#i- 

C6) H^tTf/^^^^M^^^ K->**- (pAxCALwM) ©fEK 

K^* *~ 0>fip|ltt±St#0>#ifc (Miyake et al.. Proc. Natl. Acad. Sci. , 
Vol.93. 1320-1324(1996), ftt««l¥7-298877*&#D fctfcofc. 

i h'pAxcw 0l#$§¥8-308585-^$ftl5lO Sr»JIS»mSwaI-e^{kUfc. 

(b)^"7X^ KpCALwMSr$iJIS»mApaLIS.TJ'HindIIIRt^HincII-CPl^mkt. $ 

2.4kb(0^>r5r[Hll|XL/'c 0 

(a)(b)-CWKLfc|iSiDNA*ligation«, S«»0-««:5A^ • ^ • t* h o 
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. ^ytr—tyVySrvY (¥#'<y*XU StratageneliiJ) im^X'*? *r— 9 J 
^Rl£*m\ S«?*4r*»*»w«Sfe$***y h=>*5 KpAxCALwM (44. 9kb) 

(2) jte^mft^^-^y m©^7^5 KWflH* 

K (puLZM) OflHB 

KpuLwM ( (1) - C2] fclEift) ©»MloxPKWi:^«BloxPEW 

fc. 

10 (a) 7yx 5 KpuLwMSr»JKS»3l5SwaI-effi^«. T^n~x^w««acK»t«t 0 E 
giftODNAtSTtf^HHlX Lfc. 

(b)7°7 7 5: KpSRlacZ (Miyake et al. . Proc. Natl. Acad. Sci. , Vol.93, 1320- 

1324(1996)) zmmmsaURmstix-mm^ffiikL. zh^nenomm^*.*) 

WJS«r¥«MtLfc«L T *fn J: ►> lacZ3tfc*S:£tf*l3. lkb 
15 (^DNA^^lHlilZLfCo 

(a) (b)T*i§$!iLfcPiDNA£ligationU MIBlMlSwinift« 
U 7*7 KpuLZM(6.4kb. Ell 5 cp<aF) £'#/c 0 
[21 ^SloxPE9flfc*IIS!loxPEJi!iWlR!^SV40oa«l^y^^ fori) 
#<) AE?'l&lf AL7i7"7*S; K (puMOL) (Dfflm 
20 7*7* 5 KpuMwL^>^SloxPE?tJi:^SloxPE^i:^^{-^SV400ori&t) ? 

AE?Ui*ALfc7*7*S Kfc#afc*eTF«>Wiftft"*:fT<>fc. 

(a) 77*5 KpuMwL ( (1) - [2) HE«) fc*jlSlMSSwalT?t6«> 7#n 

(b) ^77^ KpCAGGS ( (1) - (3) tiWPMMJBaJIHWtt. Sfefc 

(a) (b) -CHS* L fcpSiDNASrligation t . WMMlSwIWMfc«*»» 
U 7°7*S; KpuM0L(3.6kb, 01 5«t»©G)*:#fc. 

C3) »±SloxPEW/lacZaC^/«afflloxPffiW/SV40«>ori&tf*y AEH 



WO 99/25851 PCT/JP98/05094 

45 

/S?£MloxPiE?iJ£i?ALfc?7X5 K (puLZMOL) 0>«f£ 

KpuLZIia»e>«ftlUoxPE7i]£»*» ^7X; KpuMOLO, ^MSloxP 

5 (a)^7X? KpuLZM^SiJP5^mNheIS.r>*XhoI-ePl^^Wm, Ttfa-^y^m 
ftfcttfc. «t «9 »£3!loxPE*iJ £ lacZit^£^tf&6. 4kbODNA»r;t£lH]i|X Lfc 0 
(b)/7X5 KpuM0L5r$iJPS^NhelS.tHhoIT-Ill^^tm^> rtfo-*^* 
SWMKiKJ; 9 , £#*®loxPE?iJ/SV4O0>ori;fttf#!) AK?iJ/^£SloxPE?']£ 
^■tr*Si440bpWDNAWrJt *@»R L fc 0 

LO (a)(b)T*«LfcffiDNA&ligationU #JIW»*Sw8l»Mbtt*lill«r»ftft* 
U KpuLZM0L(6.8kb, 01 6^<DH)£#fc 0 

[4] 37° 7 * 5 KpuLZMOLtf>lacZ5t^©5' ±«fc^ 5 t?3Ifc^<7>* y 

AiH^j^ALfcr^^s k (pualzmol) <nmm 

$^^^^11 (HSV-1) ^V*7— if (TK) ite^<7>*°y 

15 AiB^J^:. 7*7* i KpuLZmfc#ALfc7*7* 5 K«r«lf|-f**ne>*«>Wli^ 

(a) ^7X5 KpuLZMOLSr, lacZJtfi^ ©5' Ji«E«lO»^lloxPfi^iJ©5' ±«E"e- 
* L fcDNAWtf fc *«T W«fcf£ £*To fc. puLZMOLSrf&JPgSI^Smal T- 

20 fc*W»W»tf&®lfcLfc. 

(b) 7*7^5 KpTKtt, HSV-l©TKit^«r^tf^3.6kb©BamHI^k»f>T-*s. 
pBR322<DBamHIf-^ M-#A$tbfc7°7^^ K-C*>5 (M.Wigler et. al. Cell. 
Vol.14. 725-731(1978)) . pTKfcttlMWSMlfctJ^lWfci-* t » 3S320bpO 

25 Kpnli^ Hii-6fcft«TW*ff«rttofc. KpTK*«IRII*NcoI-eflif 

asu nenaimmzxvmmzvmtLti. z^-e, Kpniyy*- (5'- 

pGGGTACCC-3') ^ligation Ltcik. WIKW*K|«n?«Mk Lfc. 
320bp©DNA»rK-SrlElHX Lfc. 
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(a) (b)T*MLfcpSjDNA& ligation ±f&B & & ft*s* t ^ 7 * 5 K 
puALZM0L(7. lkb, Bl6fOI) puALZMOLIi, TKitfe^O*" U AEW/ 

i?£MloxPifi?iJ/lacZ*e*/£&MloxPiB?']/SV400ori&tf * !) A&W/X 

(5) |lM7r / ■M/U*fl s M= a *5 K"*** — (pAxALZMOL) 0>f£» 
^7^5 KpuALZMOLOtfAiUS* <T«W©# !> AfiH/lF£fflloxPEW/ 
10 lacZaW/*llfflloxPEW/SV40©ori»V*y ABW/»tfflloxPiBOT) £ 

^7^5 KpuALZMOL^SiJPSP^Xbam^XhoI^Dral-Cl^^^t, Sfefc 
Klenow»*^J: 0 6te««rT#n-**A'***lfcLtt4.5kb 
<7>DNAtfftf£[B]i&L£ 0 ^ODNAWrfrt»JfiB»*SwaI-em<kUyt*-fey K 
15 pAxcw ( (1) - C63 * ^ligation U frJPSBI^SwalT-tfHI^L Rfc« 

StratafenettK) frJflfc^^-^^E**^ E*»*»«fc«fc* 
•£:*Hr y h a * 5. KpAxALZM0L(46. 7kb) £#fc„ 

(1) aetf-MW)*-^ FfflllMTf;^^ (AxCALwM) OfW 
#Jt»llT? 5 /*'r (ElfttfE3itt£^£*£) ©ElfcfciPfcfcW 
^ n ^_^_/!^^loxPga5']/SwaI^ h (^o-yflsWtt)-/**® 
lo»HEH/*!> ABSL ** ALfcffl«tTfy ****tr«H-»fclt>ttT«> 
25 WPtffofc. ft*, HHx7f/^/^««^S (Miyake et 
al.. Proc. Natl. Acad. Sci., Vol.93. 1320-1324(1996), fttH«l¥7-298877* 

et al.. J.Virol.. Vol.54. 711-719(1985)) <OV4 /t,XMk-*m*****i* 
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Sr«IK»*EcoT22I^kLfc. -<nV4A>Xim-*&W&'Km&*k* 
- (1) - (6) -T?fES£Lfc=iX5 K^*-pAxCALwM££fflV^ 

ftUhXIttJ /U^O»W*fTV\ 1 fr'f'^AxCAUy (1317) * 

A^ttfcCsClttafcifefc^*** (Y.Kanegae et al. , Jpn. J.Med. Sci. Biol. , 
Vol.47, 157-166(1994)) 
(2) ifre^m^K-f-fflW^TT/'>'f^^ (AxALZMOL) 0>«s» 

10 ffifc, TKite^W* l> ABW/ff^fflloxPi^/lacZae^/XMUoxPBW/ 
SV40<Oori#.tf#!) AEW/*F£S»1<«PERL Altia^^Tf / -M/w* 

^ J5 _ (2 ) - [5) ^f^iLfca^^ K^^-pAxALZyOLtSry^**^^ 
15 A*ttfe-C293««a*«WElftU.' (1) fcPI«©»BW©lft^^^ 
AxALZMOL (Ell 7) **fc. :Ofi*^Wt)4»!?'f^«bL<tt5ft 
rM^*j££CsClilg«^^ 
H1S^J7 

20 (1) W^nW^BWffiie^SrlBmi-SJte^ai 

CI) i^^loxPiB^I^^^MloxPiB^^^P^t-^a--^^^**^^^^"" 
^-Jte^PAffl?'?** K (pCALwMds) oM¥k 

JOM5- (1) - (5) ■Cfl*Lfc7?*S KpCALwM (H14^«>E) It, 
75** KpCAGGS (MM 5- (1) " CM HBtt) <7>CAG7p*-*-^ 

^ h) /*»fflloxPefl**ALfcy?xS K-CfeS. ZOpCALwM*^, SV40*> 

p CAL W M^BamHnmktSV40<Dori^'J ABMM*. ftW^Bligation* 
*jWKr*«*V***S KpCALwMds(4.6kb, Hi 8*<DA)£#fc 0 
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(23 W ?a^"(~>yBm&mfc I ?-*WALtc77X% K (pCALhmBMds) 

m 

7*5 KS:«S(|-r5fc». ^TOpjDNA£P§!lLfc„ 
5 (a) 7*7 * 5 KpCALwMds^^JPSP^Swalt-ffi^UfcDNAW^o 

(b) T'y * KpCHD2L (Ikedaetal., Gene, Vol.71, 19-27(1988)) £f&IPS8l^ 

SmalS.U'Dral^lRl^tcm^m, Ttfo-^m^ftSJlCcfc 0 (elUXtfcW ^p^W 

^BiH&tte^&^ir^Jl. lkb^DNABrtf, 

(a) (b) mMZngationikXmmZKmfc& U ^7X? KpCALhmBMds (5. 7kb, 
10 HI 1 8 <P<DB) £#fc 0 pCALhmBMds 14. 'H' /o-?^ BMttjte^^CAGT'D 

^_^-^O^MloxPia?iJi:MMloxPga^Jt^^A$tvfc^7^ 5. KT- 

is jte^/^^ioxPiB?ij/^ y Aia^ij, ofl-£DNA& i =■ e-^-rs^Sfe^ 

fetfc£#5fctfK UT<Dmt$:1j^ti 0 ftfc, »<Off^Kilto^tt, Chen-Okayama 
jfetCfc-S V >-^*/Uv">A-DNA*itM{CTtTofc„ 

(i) C2] TiSMLfcT^*? KpCALhmBMds 20 n g^&^OmMOffiffc^v'? 
Ajg&Ul&ft? (?SS100m1) U 100m 1<^2 x BBS&& (50mM N,N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 /1.5mM Na 2 HP0< 
( P H6.95)) &M*.tc'&, 5% FCS^nDMEMtgifet?m^t^6cmv' + -K^CV-l^fia 
Kgsflll t , 3% C0 2 #ST35 < C^24i^Pp1t : g* L fc. 

(ii) j#*^^i^f. ?m-)-?mmzvtmk. 10% FWMMM&ifc^flou 5% 
co 2 ft&TzTcx—mmm Ltz 0 

25 (iii)6cmv/^-^'b*ffllia^^t96^W'-hl-*#* i X, Sb^-ift^^ 
^?«^!|il-SS0.4ing/ail(O/N-r ^o-?/f i/yB^tf^Mi»t> £ 

(iv)^3ilF B m^#LT^5iIlflS W^a-r^^^BiStttM^) 
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pCALhnBMdstCftSm^^^t^V^JPI^lJlPvuIIT-, Z.W V ADNA&tS-fb® 
mm^ciljL. 7*7 X. 5 KpCALhmBMcKD^^^D-^l-fflV^lMfyya -y h & 

(2) ^ ixyiftttjte^sr^mi-sa^fi^ffl^Biattco^sii 

[13 /^v^ ^yRttJte^&lfALfc:/?** K (pCALGFBMds) <£>1£^ 

KpCALwMdsOSwaliM M^ua-^f v^ffrffittS^F tfc^v 

7»7* 5 KpTracer-CMV (InvitogenttM) fc«W»3llP««<ClWfl5llT^o-^ 
mfcftlbfcfT^ SUkfeSftSSIt (green fluorescent protein : GFP) kZfV* 
isymtmB* t ©Bk^«eit©ae^«r*trtfiJl. lkb*>DNA«Wt*:EliRLfc. 
ZLWDNAIRJf fc. ©JPfi»5gSwaItmbUfcy7^^ KpCALwMds ( (1) - (2) "CP 
Hi) i:Sr ligation L, PK#*SwaIi»<k«*»B«r^Kfi* ^ 5 K 
pCALGFBMds (5. 7kK Ell 8*<Z>C)*rfcfc. pCALGFBMds fi> GFPi^^^^^ 

ttae^fc<o»-&ae*«)aie^/*ji®ioxPfi?fl/#y ase^j, ©**dna* 

m*#)\Z.\*, (1) - C3] -C^Lfc^'f^o^"<V^B»tt»fi*«5fm*" 

ifeirac-c*>*«>-c. »Tfc*Bitjft«>**+- cv-i»jso»iMafttt» -c 

ft^Lfc^T^ KpCALGFBMds£fflV^ tfmte*»BS«0>aiR£a«tt, 

(&»«0.4rag/ml) fcfljv*fc. @#)©afc*# 1 3 tT-©*»AS*lfc 



WO 99/25851 PCT/JP98/05094 

50 

nKm&ff-<Dn&.<o%ffiiz£*)ftm-rz>ti*>. GFP0>$*M*r«£Lfc. gfp 

V\ GFP©*3W>3fcV*«M* (C18, C35) , tmg^&BB&t* (C29, C38) , 

mum (ci9. c3o) wmzti-tt ms&Mma**) c 

5 

»^SlloxPE^taERSloxPEfiJi:rott^to*&J:9» ^9*5 KDNA (ft 
tfDNA) ±Kl#&-t51acZ«fc^£T7V ^^^M±l:i*t?#5;ifc 
|IEl-Sfc»fc«T<OlS!ft**Tofc 0 *^|*WJfJlt±*Oia9-C*>5 (017) 0 
10 £lffi0l 6 -Cf^SS Lit Y-t—mWfe-tTT 1 J ;V7s AxALZMOL lit N TKitteW*' !J 
Ai^/»4fflloiPEW/lacZ»eT-/*Jiai(«PKJl|/SV400ori&tf # » A 

»£ffilotfE^IH^»#*ft»»*EJC* J jB- 9 » TKtfc* AE?iJ/S?£M 
15 loxPE^iJSr^i-STx/ -M^x (a) i: . »^®loxPE5ij/lacZ3tfi^/3gJIM 
loxPifi?<]/SV40<£>ori&tf# y AS5" J, ©«JtlrWi-5ll*DNA(b)^C*. 2 

o<n#£aioxPEWfc$*ALfcaai*.T7 f / ^^^^tcremmm^r^/ <> 

-*f/ux££ffi</^c~ <Z)KiS:w«i*l±*ffti<6< (M^iUb. Nucleic acids Res.. 
Vol.23, 3816-3821(1995)) , «li 100%tf>ig#lBfla-eT 7* / f>f^ (a) t fttf 
20 DNA(b) d ^DNA(b) tt, SV40 oriO^n^-^-Sr 

^-t-^dS, -eo^l±itmwSV407Ky AEMfc* 9 ;/ ? ^ftSfc*, lacZfi 

Ma^t7r / *4/UXAxCALwM«:J8»!£*5fc» ^S^DNA(b) 
tAxCALwMfc WM-Cia^ft^RJC^fi- 9 > *4fflloxPfi«ftt«eJI»loxPE« 
25 *#2*rt-S*ni!fc*«T. ^o*-*-/if£MloxPE*]/lacZ&fc*/£ 

^sioxpe^ij/^ y AmmmmzGi-zTT/ m (<o tt 

(c)TttlacZ»^#*mt, lacZitft^^- K3*t3 0-#7* h 
HS©Hi"C*tt> K^— fflm&X-TfV AxALZMOL, Cre3§9Ua&;t7 
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7 J -M/l^AxCANCre, 9 — ?y hffliSa&TlTx J ?^*AxCALwM<£> 3 W&<T> 

vjfrK&mmiz.&mi®®. (cv-i»t>L<tixos-i») M&£-frfc„ ^eti 

fSVJW. moi=9, Cre^^m«IXLTx / *>fyUX = moi=5*fcttl5, K"*— 
fflffiHtTf^'f/W : moi=10, 30, 60 v 100, 200. 1 B^O'M As*&9&k. 

;^^T/W7t K*«r*nx.4 , C-eiO»l8limiaS:H^a, MPBSHSfcfrU X-Gal 

^ > ? a / img/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
PBS(-)) Ztoz.-foyk&Ltz a •tOtt*S:Hl 

£-©l£*-ei*>5. K"*— fflm»^T7 f /^'T/V^Omoi=60-Cli»)60%, moi=100-C 
ttJKSj9«OiWia^#<Jfc6$*tfc. *fcBl 9t£tt^LTV^V>#, K-t— mm 

£<btC, Cre^mm^XLTr/^-Y^X^moi=5T^$*fc^ &W0S-1H 

j^S ^_ HgftiTf; A_htwJfA£*K lacZite^ 

loxPEH £ ^&MloxP8£?iJ OWKHWEi" 5 lacZftfcW, aJKDNAOJB&tf L 
loxPE?'J i: *>WK:#*fc*i ^*-d***ifc:i £^ * k^"? 
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*eiiTwii»s:tTofc 0 %<Dffim\tnmm& tmc-ehztf. 9-VyYmmm 

?i]/W /a^^yB §H*afc*/gl*SlQxPE?!l/# U AEflL ©DNAtf* 
5 0) o 

(C3, C7, C8. C1K C19, C28) fc, ^MUZre^U^T ^ / -M** 
AxCANCreSrmoi=5T% Kt-WtTf/ ^W*AxALZM0L£moi=10,30, 100. 
300^IW*fci«MWMfeS*» «ifiSr»aiL«*Ufc. 3 0iC, £5£0J8££ 

lK$t. i«iaoi«li^5A s > K*- Wx.7fy ***** 
moi=100T?^tfc^. 10% (C19) d^30% (C8) CO»iS#< Steft**tfc. K 

feKif ^iff)7f/ ?*/l/X&*fc<fc &ft fc o 

15 */c@^tt^trv>/iv^, K-t— fflft*^Tf f y^'f^^^Srim>i=ioo-e« 

UA±OJ^m«, Kt-ffl^t7fy A±©»£Sl<»PE*li 

£^#1" , d»on-BW«>2.o©«MloxPBWW»**.R««2o«)»4 
WKJ:o-C, *£fflloxPEWfc*JlSlaxPEHU t,L<tt*4*EW©**« 

loxPE^J^m^^^J:^ »#rtW6«:r4t»&i-*WW«*»' c » 
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mmn ■ 2 ~ 5 4 o^sas^ni, i o x pg^ijT-*>5o 

5 iE?iJ#^ : 5 6 0>«UHB*!IHU 1 o x PEiWfcffll8»*S»SW£$r£tr 

■■ 5 7 Mt&sffiitt. gas i o x ?mmkfflm&mm&ffl>&Z'£tf 
sntt •• 5 8 wigsia^jii, i o x pe?ij kwmm$mntiL*-£t£ 
■■ 5 9<7>:&iia?'jf2, ams i o x pmmtmmmmm^^^ts 

15 ia»^- ; 6 i <Di&mmm. s w a i y y#--e*>5. 
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5 <7)2#g (T) , 3#g (G) % 4#g (T) Xtl5#g 

(A) ©iSwH'M< fck-o<7>J£-&K.tf6#g (T) X»-±7#@ (G) © 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) V = ^^-<(^©#*ET-Cfclf4SloxPfi?!lfcO|B|-Cl*»WDNA|ft 

( c ) y -= y IT-J — -t?Cre<-0#£T> |5)-»iB?iJSrWi"5 "b 9 -oo^gSloxP 
IB?'] £ O^-Clt^D N AiH&;iRJ&a J &C 5„ 

i5 2. £*T©ttK*-t>oi»SloxPE*|: 

<7>2#g (T), 3#g (G) &tM#g (T) <0&gd»& 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

20 

( b ) 'J a ^ f - fefCreO#«T-C »£® loxPKJfl «|B]^IttD N Am 
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( c ) y =» > If - fe?Cre(D#?£T. IrJ— Oie^J^r 2> t> 9 — ^O^SBoxP 

3. y aytft- ttrero#«£T^fcH*6eW«r*i - 5'b5-o©aeM 
loxPiE^J k <Dmx-®gtf)V N Aja**.5J6a*iB C b*V\ MM 1 Xtt 2 lE«tf> 
KASloiPEn. 

4 . e^is-t -26, mm^ =29, e?ij#-5§- : 3 0 % ia?y#-5§- : 3 5 „ 
mm*? •■ 3 9 . ib5ij## : 4 2x\m&m% ■• 4 9 -easnseai-cfcsii* 

Jf 1 K^o^MMloxPSe?U 0 

5 . 1 ft V * 1 4 V HA»tE*0*lll!l(«P^I**t" 5DNA„ 

6 . 'PK<b h~^>(DW^.miox?MmRXfm^M 1 Xfi 2 f2i£<D^MMloxP 
ifi?lj£'>&< £ t)-ott5DNA„ 

7. »^SloxPE?UiaE»aioxPe5iJoM^0fa.O3t^ : f-35 s l*A$ixfclt^ 
JS6IE«<DDNA e 

8. ElMwJ*fcSE5(lfcfco'>fc< k h 2ooft*3S3IB«O^MloxPiE 
?'J^^i-^DNA 0 

9. avN{c^ft5ffi^JSrto2oo|g^loxPia?>J(OF^^^TM<D5tfe^^if 

A$*tfc»*Jl8E««)DNA. 

1 0. If^6ftV^L9V^ixd^c:|Blfe(7)DNA^ < l:oT^^$^fc*IB 

/fee 

11. TIB^DNA (a) AtfDNA (b) £ U =» f "t? C r e 
TI-5fS^^ TEf)DNA (c) $r#5^ <h7l^ft55lfK^E^ifeo 

( a ) »££loxPE7!L fcfc* ARmm^. l Xtt 2 EfcOSEHSiloxPEfllS: r. 
WMH^-fSDNA. 

(b) »4aioxPE51» ififBSVDNA (a) fcl^C^M^loxPiBmcO 
MMl^-rS^DNA. 

(c) DNA (a) ^joV^T^e^Adsae^BI^BJft^HfcDNA. 
::t\ 3t^ARO J ite-?Btti:^lc^ft6^E(^3l^"C*? ; 5o 

12. TIBODNA (a) S.IFDNA (b) SrSlayift-lfCr eO#ft 
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TfcJ*&£-tt\ TI50DNA (c) fc#Sri*»e>*53te-?-«»*fc 

loxPia^j i &t^as *aioxPiB?ij 2 ) aoae* a & as»suoxPB*i 1 /ae* a 
/^&moxPia?ij 2 o>w uitfi-s dn a 0 

( b ) ^m^ioxPSE^i 1 . ae^ B&«*aiioxPEfi 2 z ©«n^-t-s*« 

DNA 0 

(c) DN A (a) icJSV^-caeT-Adsae^BiwlKftSjxfcDNA. 

a^A&tJ%e^Br±z^KJIfc5£*a>ae : P"?*>*. 
1 2EfW>#2fc. 

1 2z&m<D*i& 0 

15. DN A (a) 3W»BOftfi*DNATf«)9, DN A (b) ^7^^ 

16. DN A (a) M^IMDNAffcl DN A (b) #*M&I*J"T? 

17. DN A (a) TJi-^DNA^^^^^Sfe^DNAX-fo 1 ?. DNA 
(b) i^7^ KDNAXttr^WMfcDNA^-f^-CfcSwfctrWiii- 

3tt#fi 1 1 L 1 4 I ^-f *L*»fcE«M>2rtfe. 

18. DNA (a) iC*iDNA!>'f^^fe#DNAtfc!)> DNA 

( b ) ftSftftft-OS* $tiZZ.bK±9 Z*WH*D N AtH 5 Z 

; 19. DNA (a) ©I^iDNA^^T^^^X-efcS:^ 

ffttSt-f-SffjfcJSl 7Xlil 8!E|ro^S. 

2 0. «UMI6*V^L9^i*ii*»tBa»DNA*r»!fe#±K*rS 

2 1. »3WI6*V^L9V^-f*t*»fcea»DNAa»e><tSISK. 
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FIG. 2 



12345678 
wilds 5'- ATGTATGC -3' 
lis 5'- GTGTATGC -3' 
12s 5' - TTGTATGC -3' 
13s 5' - CTGTATGC -3' 
21s 5' - ACGTATGC -3' 
22s 5' - AAGTATGC -3' 
23s o - AGGTATGC -3' 
31s 5' - ATATATGC -3' 
32s 5' - ATCTATGC -3' 
33s 5' - ATTTATGC -3' 
41s 5' - ATGCATGC -3' 
42s 5' - ATGAATGC -3' 
43s 5' - ATGGATGC -3' 
51s 5'- ATGTGTGC -3' 
52s 5' - ATGTTTGC -3' 
53s 5' - ATGTCTGC -3' 
61s 5'- ATGTACGC -3' 
62s 5' - ATGTAAGC -3' 
63s 5' - ATGTAGGC -3' 
71s 5'- ATGTATAC -3' 
72s 5' - ATGTATCC -3' 
73s 5' - ATGTATTC -3' 
81s 5' - ATGTATGT -3' 
82s 5' - ATGTATGG -3' 
83s 5' - ATGTATGA -3' 



FIG. 3 



87654321 
wilda 5'- GCATACAT -3' 
11a 5'- GCATACAC -3' 
12a 5' - GCATACAA -3' 
13a 5'- GCATACAG -3' 
21a 5' - GCATACGT -3' 
22a 5' - GCATACTT -3' 
23a 5' - GCATACCT -3' 
31a 5'- GCATATAT -3' 
32a 5' - GCATAGAT -3 ? 
33a 5' - GCATAAAT -3' 
41a 5'- GCATGCAT -3' 
42a 5' - GCATTCAT -3' 
43a 5' - GCATCCAT -3' 
51a 5'- GCACACAT -3' 
52a 5' - GCAAACAT -3' 
53a 5' - GCAGACAT -3' 
• 61a 5'- GCGTACAT -3 J 
62a 5' - GCTTACAT -3' 
63a 5' - GCCTACAT -3' 
71a 5' - GTATACAT -3' 
72a 5' - GGATACAT -3' 
73a 5' - GAATACAT -3' 
81a 5' - ACATACAT -3' 
82a 5' - CCATACAT -3' 
83a 5' - TCATACAT -3' 



WO 99/25851 



PCT/JP98/05094 



3/16 

FIG. 4 

12345678 
wilds 5'- ATGTATGC -3' 
2171s 5' - ACGTATAC -3' 
2172s 5' - ACGTATCC -3* 
2173s 5' - ACGTATTC -3' 
2271s 5' - AAGTATAC -3' 
2272s 5'- AAGTATCC -3' 
2273s 5' - AAGTATTC -3' 
2371s 5'- AGGTATAC -3' 
2372s 5' - AGGTATCC -3' 
2373s 5' - AGGTATTC -3' 
3171s 5'- ATATATAC -3' 
3172s 5' - ATATATCC -3' 
3271s 5' - ATCTATAC -3* 
3272s 5' - ATCTATCC -3' 
3371s 5'- ATTTATAC -3' 
3372s 5' - ATTTATCC -3' 
3373s 5' - ATTTATTC -3' 
4171s 5' - ATGCATAC -3' 
4172s 5'- ATGCATCC -3* 
4271s 5' - ATGAATAC -3' 
4272s 5' - ATGAATCC -3' 
4371s 5' - ATGGATAC -3' 
4372s 5' - ATGGATCC -3' 
4373s 5' - ATGGATTC -3' 
5171s 5'- ATGTGTAC -3' 
5272s 5* - ATGTTTCC -3' 
5373s 5' - ATGTCTTC -3' 
6171s 5' - ATGTACAC -3' 
6272s 5' - ATGTAACC -3' 
6373s 5' - ATGTAGTC -3' 



FIG. 5 

87654321 
wilda 5'- GCATACAT -3' 
2171a 5'- GTATACGT -3' 
2172a 5' - GGATACGT -.3' 
2173a 5'- GAATACGT -3' 
2271a 5'- GTATACTT -3' 
2272a 5' - GGATACTT -3' 
2273a 5' - GAATACTT -3' 
2371a 5'- GTATACCT -3' 
2372a 5' - GGATACCT -3' 
2373a 5' - GAATACCT -3' 
3171a 5' - GTATATAT -3' 
3172a 5' - GGATATAT -3' 
3271a 5'- GTATAGAT -3' 
3272a 5' - GGATAGAT -3' 
3371a 5'- GTATAAAT -3' 
3372a 5' - GGATAAAT -3' 
3373a 5' - GAATAAAT -3' 
4171a 5'- GTATGCAT -3' 
4172a 5' - GGATGCAT -3 r 
4271a 5'- GTATTCAT -3' 
4272a 5' - GGATTCAT -3' 
4371a 5' - GTATCCAT -3' 
4372a 5' - GGATCCAT -3' 
4373a 5' - GAATCCAT -3' 
5171a 5' - GTACACAT -3' 
5272a 5' - GGAAACAT -3' 
5373a 5' - GAAGACAT -3' 
6171a 5' - GTGTACAT -3' 
6272a 5' - GGTTACAT -3' 
6373a 5' - GACTACAT -3' 
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FIG. 6 
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FIG. 7 
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FIG. 9 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 19 
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FIG. 20 
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FIG. 21 
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mm 

SEQUENCE LISTING 
< 1 1 0 >Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 

<130>E4317-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0>6 1 

<2 1 0> 1 
15 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<210>2 

< 2 1 1 > 3 4 
<2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 

2 

<4 0 0> 2 

ataacttcgt atagtgtatg ctatacgaag ttat 

< 2 1 0> 3 

5 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxF 
<4 0 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0>4 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

<2 1 0>5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 
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34 



WO 99/25851 



3 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0> 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0>6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 00>6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0> 7 
20 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 20> 

25 < 2 2 3 > Sequence of Mutant loxP 



<400>7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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< 2 1 0>8 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>8 
10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 1 0 > 9 

< 2 1 1 >3 4 

< 2 1 2 >DN A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 



<2 1 0>1 0 
<2 1 1 >34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 <2 1 0> 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 

<220> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 
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34 



34 



34 



< 2 1 0> 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 
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< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 



WO 99/25851 ? PCT/JP98/05094 

< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 

<2 1 0> 1 7 

< 2 1 1 > 3 4 
15 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0> 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



<2 2 0> 
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< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

20 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 



<2 1 0> 2 1 
< 2 1 1 > 3 4 
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< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 
5 < 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 



10 < 2 1 0 > 2 2 

< 2 1 1 >3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

<2 1 0>2 3 
<2 1 1>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>2 3 
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ataacttcgt ataatgtatg ttatacgaag ttat 

< 2 1 0> 2 4 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 2 6 
5 ataacttcgt ataacgtata ctatacgaag ttat 

< 2 1 0> 2 7 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



< 2 1 0> 2 9 



WO 99/25851 



PCT/JP98/05094 



< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 <2 20> 

< 2 2 3 > Sequence of Mutant loxP 

<4 00>29 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0> 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>3 0 
20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0>3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 n PCT/JP98/05094 

<4 0 0> 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

<2 1 0>3 2 
5<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<400>32 

ataacttcgt ataaggtata ctatacgaag ttat 

15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 



14 



PCT/JP98/05094 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0>3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0> 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

< 2 1 0 > 3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



WO 99/25851 



PCT/JP98/05094 



< 2 1 0> 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 

<2 1 0>3 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

<2 1 0>39 
<2 1 1 >34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



<400>39 

ataacttcgt ataatttata ctatacgaag ttat 

5 <2 1 0>40 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 

15 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0>4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 

< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 



5 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3> Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 2 

34 



ataacttcgt ataatgcata ctatacgaag ttat 

<2 1 0>4 3 
10 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

20 <210>44 
<2 1 1 >3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<400>44 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



WO 99/25851 



18 
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34 



< 2 1 0>4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 
5 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant lnxP 

10 <40O>45 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0>4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

<2 1 0>4 7 
25 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



<2 20> 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

5 

< 2 1 0>4 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 8 
15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0> 4 9 
<21 1>34 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

<2 20> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



< 2 1 0>5 0 



WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

<4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

20 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 5 2 



WO 99/25851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 



PCT/JP98/05094 



<2 1 0> 5 3 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0> 5 4 
15 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<400>54 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 < 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

22 

< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 



5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 



< 2 1 0> 5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 



<400>5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 



20 <210>57 
<2 1 1>60 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence 
Mutant loxP and Restriction Enzyme Recognition Site 



<400>57 



WO 99/25851 PCT/JP98/0S094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0> 5 8 

< 2 1 1 > 6 0 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence o 
Mutant loxP and Restriction Enzyme Recognition Site 

<400>5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca < 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/0S094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<40 0>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<4 00>6 1 
gatttaaatc 



10 



INTERNATIONAL SEARCH REPORT 


International application No. j 
PCT/JP98/05094 1 


1 A. CLASSIFICATION OF SUBJECT MATTER , J 
int. CI 6 C12N15/66, C12N15/79, C12N5/06, A61K48/00, A01K67/027 

1 According to International Patent Classification (IPC) or to both national classification and IPC 1 


1 B. FIELDS SEARCHED — —J 


Minimum documentation searched (classification system followed by classification symbols) | 
int. CI 6 C12N15/66, C12N15/79, C12N5/06, A61K48/00, A01K67/027 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


1 Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) I 
WPI (DIALOG), BIOSIS (DIALOG) 


I C. DOCUMENTS CONSIDERED TO BE RELEVANT 




1 Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 

1-21 1 


1 P' X 

A 

j A 


Gwang Lee et al., "Role of nucleotide sequences of 
loxP spacer region in Cre-mediated recombination" , 
Gene (1998) Vol. 216, No. 1 p. 55-65 

Y. Sakai et al., "Highly enhanced and specific 
expression for hepatocellular carcinoma in vivo using 
recombinant adenovirus vector with cre/loxP system" , 
Hepatology (1997) Vol. 26, No. 4, Pt. 2 p.l71A 

Ronald H. Hoess et al., "The role of the loxP spacer 
region in PI site-specific recombination", Nucleic 
Acids Research (1986) Vol. 14, No. 5, p. 2287-2300 


1-21 j 
1-21 I 


1 D Furl * 


er documents are listed in the continuation of Box C. Q See patent family annex. | 


H ^ — r- : f —tA^^t*. later document published after the international tiling aate or pnoniy 1 

^A~rf«terfMi&ailM relevance <«« principle or theory underlying the lovermoo 1 
-L- ^enS mayrhrow doubt, on priority dthrti. ot which is considered aovei o, be conadered (o .evolve « .overawes*. 


I Date of the actual completion of the international search 

j 8 February, 1999 (08. 02. 99) 


Date of mailing of the international search report 1 

16 February, 1999 (16. 02. 99) 


1 Name and mailing address of the ISA/ 

Japanese Patent Office 
1 Facsimile No. ^ 


Authorized officer j 
Telephone No. | 



Form PCT/lSA/210 (second sheet) (July 1992) 



®BBffllS#^ PCT/J P9 8/05094 



a. *m<Dm+zim<oim (hwwimmi (ipoi 

tnt.Cl* C12N 15/6 6, C12N 15/7 9, CI 
AO IK 6 7/0 2 7 



2N 5/06, A61K 4 8/0 0, 



B. MEfetTQfcftff _ 

■**ffofc*/hRJTO (BR«tt^« (IPO) 
Int. CI* C12N 15/66. C12N 15/79, C12N 5/06, A61K 4 8/0 0, 
AO IK 6 7/0 2 7 



WP I (D I A LOG) , B I OS I S (D I A LOG) 



imxMo 



Gwang Lee et al. "Role of nucleotide sequences of loxP 
spacer region in Cre-mediated recombination " , Gene (1998) 
Vol.216, No. 1 p. 55-65 

Y. Sakai et al. "Highly enhanced and specific expression for 
hepatocellular carcinoma in vivo using recombinant adenovir- 
us vector with cre/loxP system" , Hepatology (1997) 
Vol.26, No. 4, Pt.2 p. 171A 

Ronald It Hoess et al. "The role of the loxP spacer region 
in PI site-specific recombination" , Nucleic Acids Research 
(1986) Vol. 14, No. 5, p. 2287-2300 



1-2 1 



1-2 1 



1-2 1 



r l j &&m±&tzmm&&&tzx»xi*fo<QX»<!>&it 



tyj mz.mm<o*>zx&i-?*>ix. %&x»t&oi$i 



0 8. 0 2. 9 9 



B*ll4#ftJT ( I S a/ J P) 
B<E#9-i 0 0-8 9 1 5 
JKJKIBf ft»K«*«BZT B 4 # 3 * 



®KSSft£tt£<0«&B 



KA) 4B 




9 3 5 



«JS#* 03-3581-1 101 rt» 3 4 4 9 



^PCT/ISA/210 (*2^-^) (1 9 9 8^7^) 



